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TTL * 
7400 10p 
7401 100 
7402 10p 
7403 10p 
7404 /2p 
7405 12p 
7406 25p 
7407 25p 
7409 120 
7409 120 
7410 12p 
7471 150 
7412 15P 
7413 25p 
7414 450 
7416 25p 
7417 250 
7420 12p 
7421 20p 
7422 150 
7423 200 
7425 20p 
7426 22p 
7427 22p 
7428 250 
7430 12p 
7432 200 
7433 280 
7437 209 
7438 200 
7440 120 
7441 45P 
7442 40p 
7443 600 
7444 600 
7445 65p 
7446 50 P 
7447 SOp 
7448 50p 
7450 12p 
7451 120 
7453 

12p 12p 
7460 12p 
7470 25p 
7472 20p 
7473 25p 
7474 25p 

7476 25P 
7480 25P 40p 
7481 BSp 
7482 750 
7483 750 
7484 70p 
7485 600 
7486 250 
7489 1300 
7490 25p 
7491 400 
7492 35p 
7493 300 
7494 700 
7495 OSp 

- 7496 45p 
7407 1200 

74104 40p 
74105 400 
74107 ß5P 
74108 100p 

* 
74109 25p 
74118 75p 
74120 COp 
74121 25p 
74122 35p 
74123 40p 
74125 35p 
74126 35p 
74128 60p 
74730 120p 
74131 90p 
74132 450 
74135 90P 
74136 80p 
74137 90p 
74138 1000 
74141 500 
74142 180p 
74143 270p 
74144 270p 
74145 55p 
74147 100p 
74148 90p 
74150 650 
74151 450 
74153 450 
74154 70p 
74155 450 
74156 450 
74157 45p 
74160 550 
74161 550 
74162 550 
74163 sop 
74164 60 
74165 OOp 
74166 750 
74167 1600 
74170 1900 
74173 80p 
74174 600 
74175 600 
74176 

Sap 
74178 720P 

74180 900 
74181 1300 
74182 50p 
74784 120p 
74185 1000 
74788 3200 
74190 lOp 
74191 70p 
74 +92 600 
74193 60p 
74194 55p 
74195 50p 
74196 50p 
74197 500 
74198 100p 
74199 100p 
74293 90p 
7LSOO 18p 
745112 80p 

LINEAR 
AY38500 450p NE556 90p 
CA3039 70p NE562B 400p 
CA3046 60p SAD1024 1500p 
CA3060 225p SI-017B 85)p 
CA3065 200p SN76003N 150p 
CA3076 250p SN76013N 110p 
CA3080 75p SN76013ND 125p 
CA3084 250p SN76023N 1100 
CA3085 85p SN76023ND125p 
CA3086 60p SN76033N 150p 
CA3088 1900 SN76227N 1600 
CA3089 1600 514766228N 7800 
CA3090AQ 360p SN76660N 75p 
CA3123E 130p TAA300 100p 
CA3130 100p TAA350 190P 
CA3140 60p TAA550 35p 
LF356 BOp TAA570 2200 
LF357 op TAA661 B 1400 
LM211H 250p TAA700 3500 
LM300TR5 170p TAA790 3500 
LM301 AN 30P TAD10D loop 
LM304 200p TAD110 130p 
LM307N 65 TBA12DS 60p 0 TBA12DT LM308DIL í00p 800 
LM308DIL 100p TBA52DQ 200p 
LM309K 1000 TBA520Q 200p 
LM310TO5 150 TBA530Q 200p 
LM311T05 150p TBA54D 2000 
LM317K 325p TBA55DQ 250p 
LM324 70p TBA56DC 250p 
LM339 600 TBA641 A72 
LM348N 90p 250p 
LM380 600 TBA700 180p 

T0A720Q 2250 LM381 N 900 
TBA759Q 200p LM391 80p 
TBA800 80p LM391 125p 
TBA870 100p LM709 45p 
TBA827 100p LM709C 690 

LM710T05 69p TBA9200 280p 
LM770DIL bop TCA270Q 220p 
LM723T05 40p TCA27DS 220p 
LM723DIL 40P TCA760 300p 
LM733 120p TCA4500A 

300p LM741 20p 300p 
LM748 4Op 

TDA2002 300p loop 
LM7458N 100p TDA2020 300p 
LM3080 75p TL084 120p 
LM3900 550 X0320 250p 
LM3909N 650 XR2206 4500 

MC1310P 140 XR2207 450p 

MC7312P 1500 XR2208 600p 
p XR2216 650p MC1314P 190p 

XR2567 2500 MC1315P 230p 
XR4136 7500 

MK50398 6500 XR4202 150p 
MM5314 380p XR4212 150p 
MM5316 4800 XR4739 150p 
NE529K 150p ZN414 100p 
NE555 25p 95H90 7000 

TRANSISTORS 
AA713 10p BC171 12p BDX42 50p 
AA217 30p BC172 12p BDY10 100p 
AC121 30p BC177 15p 0H15 20p 
AC126 20p BC178 15p BF120 50p 
AC127 20p. BC182 100 0F121 45p 
AC127/01 25p BC182L 12p BF123 45p 
AC128 20p BC183 10p BF125 45p 
AC151 25p BC183L 12p BF127 50p 
AC153 30p BC184 10p BF137 35p 
AC153K 400 BC184L 12p BF754 18p 

AC754 30 
BC186 20p 0,760 18p 

4C1ß7 2gp BC204 12p 13,161 lop 
p BC205 12p 13,73 200 

ÁC17$ 350 
BC207 12p BF178 25p 

gCY19 35p 
BC212 110 BF179 250 

ACY20 35p 
BC212L 12p 13F1ß0 30p 

ACY22 400 BC213 120 BFI81 300 

ACY40 SOp 
00213L 150 BF182 300 

ACY41 500 
BC214 150 BF183 25P 
0C214L 18p BF184 20R ACY42 50p BC237 10p BF186 25p AD730 1500 BC237B 15p BF194 100 

AD143 150p BC268 16p BF195 100 
AD149 80 BC294 30p 0F196 10 p p p AD161 30p BC300 25p BF198 
AD162 30p BC301 25p 13F19ß 250 
AD161 /2MP BC303 30p BF199 25 

70p BC307 15P BF200 300 
AF114 25p BC308 15p BF224 40p 
AF715 25p BC317 12p BF225 20 

p AF716 250 8C318 120 0F247 16p 
AF118 80p BC323 300 BF244B 350 
AF178 95p BC328 lop BF255 25p 
AF139 35p ßC337 20 
AF239 45p 13C338 180 

BF257 25p 

AF279 50p BC348 20p 
BF258 25P 

AU710 180p BC461 35P 
BF271 25P 

BA114 12p BC516 35P 
BF271 35p 

P p BF274 30p 
13A121 120 BC517 350 13F3ß4 300 
BA154 12p BC547 12p F33 35p 
BA157 15p BC547B 130 F337 35p 
BA173 15p BC548 120 BF451 25p 

BAX16 5p BC549B 13p 
BF367 200 5p P BF394 35 

6610521 35p BC557C 13p 
13F45ß Sop 

BB110 35p BC557B 15p 
BF594 Sop 

BC107 10p BCY34 80p BF596 SOP 

13C108 10p BCY38 100p 
BFR4 500 

BC108C 150 BCY42 255 
BFR40 300 

BC709 10p BCY43 250 BFR80 300 
BC109C 15p BCY58 180 

BFW58 20p 

BC113 12p BCY59 250 BFW60 250 

BC114 150 BCY70 150 
BFW88 300 

BC775 15 BCY71 20 
BFW89 300 

BC116 15p BCY72 15p 
BFW91 30p 

BC117 18p 03175 45p BFX29 25p 

13C118 12p 03127 85p 0FX34 25p 
BCt19 25p 00131 35p BFX38 250 
BC125 16p 00132 35p 0FX44 350 
BC125B 20p BD133 45p BFX48 450 
BC126 20p 0D135 35p BFX81 1000 
BC134 15p 80136 35p BFX85 30p 
BC136 16p 00137 40p BFX87 250 
BC137 16p 13D139 P D139 40 BFX88 2Sp 
BC138 30p 130140 400 BFY10 300 
BC140 30p 00144 160p BFY18 100p 
BC141 30p BD181 100p BFY18 100p 
13C142 300 130182 100p BFY50 200 
0C143 30p 00168 130p BFY51 20p 
BC147 10p 00207 70p BFY52 20p 
13C148 10p BD220 65p BFY53 25p 
BC148C 14p BD222 65p BFY90 1250 
BC149 10p 130233 50p BR101 35p 
BC153 160 BD238 50p BRY39 35p 
BC754 18p 00252 50p BRY56 350 
BC157 10p 00263 65p BSX20 20p 
13C158 10p 00607 80p BSY40 25p 
BC159 100 00608 80p BSY95 200 
BC167A 12p 0D609 80p BT100A 800 
BC168 14p 00610 80p BU105 200p 
BC169 15p 130X32 200p BU133 180p 

SPECIAL QUANTITY PRICES 

BU208 220p 
BY700 25p 
BY126 15p 
BY127 150 
BY133 25p 
BY164 500 

MURATA ULTRASONIC 
TRANSDUCERS 40kHz 

Type MA40 LIS Transmit. Type MA40 LIR 
Receive. £2'00 each, £3.50 pair. Data 10p. 

BYX94 Op 
C1120 300 
C1164 20p 
E100 42p 
E300 47p 
E310 60p 
E420 1900 
E430 120p 
MJE340 450 
MPSA05 30p 
MPSA06 32p 
MPSA56 32p 
TIP29 35 

p TIP29A 400 
TIP29C 400 
TIP30 35p 
TIP30A 40p 
TIP30B 40p 
TIP30C 450 
TIP31 40p 
TIP31A 45p 
TIP31B 50p 
TIP31C 55p 
TIP32 40p 
TIP33 60p 
TIP34 70p 
T1P35 250p 
TIP35C 225p 
TIP41A 700 
TIP41B 750 
TIP41C 80p 
TIP42A 800 
TIP42B 85p 
TIP42C 900 
71Pß955 70p 
TIP3055 50p 
TI S90 25p 

N914 ß5p 
N3754 2Op 
N4001 Op 
N4552 5p 
N4003 Op 
N4004 5p 
144005 5p 
N4006 6p 
144007 7p 
N4148 4 

p 
ß14456A 900 

2N930 20p 
2N1302 2Sp 
2N1303 30p 
2N1305 300 
2N1306 38p 
2N130ß SOp 
2N1711 22p 0 
2N2219Á 25P 
4N2483 300 
2N2906 3Op 
2N2907 20p 
293053 20p 
253054 500 
293055 60p 
203702 11p 
2143703 12p 
2553704 12p 
2N3705 12p 
2N3706 12p 
2N37d8 12p 
2N3715 300p 
2N3879 25p 
2143866 95p 
2N3904 15p 
2146027 50p 
2SD234 500 
2145777 60p 

ROTARY SWITCHES BY LORLIN 
1 POLE 12 WAY. 2 POLE 6 WAY. 3 POLE 
4 WAY. 4 POLE 3 WAY. All at 40p Each. 

OPTO ELECTRONIC 
CORNER 

SPECIAL SCOOP OFFER 
0125 or 0 2 inch RED LEDS 
15p each. 10 for £1-00, 100 for 
£7 -50, 1000 for £6000. 
01.747 Seven Segment Common 
Anode Displays: Character 
Height 0.6" £200 each. 
FND500 Seven Se Segment 
Common Cathode Displays. 
Character Height 0.5" 
£1.30 each.4 for £500. 
2N5777 Photo- Darlington 
60p each. 
0125 or 0.2" Yellow and 
Green LEDS 15p each. 10 for 
£1'40. 100 for £1200. HP5082- 
7730 160p. HP5082-7750 160p. 
ORP12 Japanese 75p each. 
Mallard £1 25 each. 

DECODER BOARD 
CONTAINING 

1 

18 x 74156 2 
-- .741801 7415072. TIP32 

EDGE CONNECTORS 
Few only left of this 
unrepeatable bargain £3.50 each 

XTAL MIC Inserts 750 each. 
5" Scopetubes SE5J (for 
callers only) £1500 each. 
Bias Rejector coils 50- 100KHZ 
65p each 

IMHz Crystals £300 
Posh to Make Switches 
20P each. 
Chokes 70uH 35p each 

100uH 65p each 
Futaba 5L702 Non -Multiplexed 
4 Digit Phosphor Diode Display 
With A.M./P.M./Colon £500 

- 

ELEC CAPACITORS 
047/25 7p 47/10 8p 
1 /16 7p 47/16 Bp 
1/25 7p 47/25 8p 
1/50 7p 47/35 Op 
2.2/25 7p 47/50 9p 
22135 7p 100110 Op 
33/25 7p 100116 8p 

7/10 7p 100/25 8p 
47/16 7p 100/50 Op 
47125 7p 100163 16p 
47/50 7p 220/16 12p 
68/25 7p 220/25 14p 
10/10 7p 220150 22p 
10176 7p 330/25 170 
70/25 7p 330/25 1ßp 
10/55 7p 330/50 20p 
2216V3 7p 470/10 140 
42110 7p 470,25 190 
22116 7p 470/35 200 
22/25 7p 470,50 240 
22;35 7p 1000'16 27p 
2250 Op 1000'25 30p 
33/6V3 7p 1000.'35 35p 
33116 80 100040 40p 
33/25 Op 1000;63 50p 
33/40 Op 1200/63 600 
33/50 9p 2200,'10 30p 

7805 100p 

7812 1000 

7815 í00p 
7816 100p 

7824 1000 

PRE SET POTS 
100mw Horiz/ 
Vertical 50R -IM 
Ohm Op Each 

MICRO BLOCK 

2102 250 Nano -Sec 
Static RAM (1024 x 1 

BIT) £2 20 each 
4 for £8.40 
8 for £1600 

2102 450 Nano -Sec 
Static RAM (1024 x 1 

BIT) £1.00 each .l 
7C 

2112 450 Nano -Sec 
Static RAM (256 x 4 

BIT) £2 50 each 

2513 
Generator. Ue Upper 
Case £7.00 each .* 
2513 Character 
Generator lover 
case £7 00 each . 
MM5204 E. Rom 

£8 00 each 
----: 

* 
82128 Bit is out 
Port £3'00 each 

8080 AN MPU (CPU) 
£12.00 each 

8831 Tr£State Line 
Driver £2.00 each 

8833 Tri State Trans 
Transceiver 

£2.00 each 

8835 Tri State 
Transceiver 

£200 each 

AY5-1013 WART 
£0-00 

MULLARD POT. 
CORES 
LA3 100- 500KHZ 
75P 
LA4 10-30KHZ 
100p 
LA5 30- 100KHZ 

loo <10KHZ 
100p 
LA 13 200p 

POWER SUPPLY 
CAPACITORS 
220011fi 35p 4700/63 1200 
2200116 35p 4700/73 120 
2200/100 1500 10000/70 135p 

p 

3300/30 50p 10000/25 150p 
3300/63 900 15000/15 1500 

4700/25 SOp 22000/25 200p 
4700140 65p 

ENQUIRIES FOR ANY OTHER 
TYPES 

IN4148 
DIODES BY ITT: 
TEXAS 
100 for £1.50. 
Please note, these 
are full spec de- 
vices. 

POTENTIOMETERS 
1K LIN 56 LOG 
5K LIN 10K LOG 
10K LIN 25K LOG 
25K LIN 506 LOG 
50K LIN 100K LOG 
100K LIN 250K LOG 
250K LIN 500K LOG 
500K LIN 1M LOG 
1M LIN 2M LOG 
2M LIN All at 30p Each 

LIMITED 
OFFER'S 
8C237100 £500 
BF257100. £1200 BZY88 

ZENER DIODES 

OV7 -33V 10p each 
CMOS 
4000 12p 4047 80p 
4001 12p 4048 50p 
4002 12p 4049 25p 
4006 80p 4050 25p 
4007 140 4054 loop 
4009 30p 4055 130p 
4011 12p 4056 120p 
4012 12 4060 7000 P 

BC147 
BC148 
OC149 
BC157 005 
80158 Assor- 
BC159 ted 
BF794 £6.500 
BF795 
BF796 
BF197 

POLY CAPS 
1000 PF Sp 0.1 uF fi P P 
2200 Sp 0.22 uF 7 P P 

Texas TIS 88A 
V.H.F. 

F.E.T. 10 for £2.30 
100 for £2000 

555 TIMER 

BRIDGE 
RECTIFIERS 
1 AMP 50V 30p 
1 AMP 100V 300 
7 AMP 200V 350 
1 AMP 400V 35p 
1 AMP 600V 40p 
t AMP 1000V 55p 
2 AMP 50V 40p 
2 AMP 100V 50p 
2 AMP 200V 55p 

GANGED POTS 
56 +5K LIN or LOG 

4013 30p 4066 35p 
4015 50p 4069 12p 
4016 30p 4070 12p 
4017 SOp 4071 120 
4018 S5p 4072 120 
4019 40p 4081 12e 
4020 SOp 4082 12p 
4022 50p 4093 700 
4023 120 4510 60p 
4024 40p 4511 700 
4025 12p 4516 650 
4026 80p 4518 650 
4027 30p 4520 65p 
4028 45p 4528 800 
4029 50p 4583 70p 
4030 30p 
4032 800 
4033 100p * * 
4040 600 . . 

4043 600 
4046 90p * * 

FX1593 
FERRITE RINGS 

O /D12mm, I /D6mm 
10 for 70p 

3300 Sp 0.33 uF 9p 
4700 5p 0.47 uF 12p 
6800 Sp 1-0 uF 20p 
0.01 uF Sp 2.2 uF 25p 
0022 uF 5p 4.7 uF 35p 
0.033 uF Sp 6.8 uF 400 
0047 uF Sp 10 uF 600 

10 for £2.50 

741 0.P. Am * 
p 

10 for £200 

106 +10K LIN or LOG 
256+25K LIN or LOG 
506 +50K LIN or LOG 
1006 +100K LIN or LOG 
250K +250K LIN or LOG 
5006 +500K LIN or LOG 
1M +1M LIN or LOG 
2M +2M LIN or LOG 
All at 80p Each. 

NIXIE TUBES 
58535 75p 
65092 125p 
CD43 125p 
CV4523 100p 
GN4A 125p 
GN9A 125p 
VX9181 700 
XC25 50p 
XE3P 70p 
XFW47 50p 
XFW50 50p 
XNP12 125p 
XNP28 125p 

M ULLARD 
MODULES 

LP1153 400p 
LP1165 000p 
LP1166 400p 

LP1169 4 
LP7168 0 

LP1173 400P 
LP1181 400p 
LP1400 400p 
EP9000 2ß0p 
EP9001 2ß0p 
EP9002 280p 

TANT. BEADS 
0.1/35V 14p 3-3/16V 140 
0-15/35V 14p 4.7116V 140 
0.22/35V 14p 4-7/25V 14p 
0.33/35V 14p 4-7/35V 14p 

0.47/35V 14p 6-8/355 14p 
14p 

22115V 

140 

0.68/35V 140 1-0/35V 140 
1 00110V 140 ß2115V 210 
1.00135V 1dp 33116 25p 
1.5135V 14p 47/3V 20p 
2-2125V 14p 47/16V 25p 
2-2/35V 14p 10013V 25p 

R.C.A. TRIACS 
400V 8 AMP 

£1.20 
455V 15 AMP 

£1-50 

DIL SOCKETS 
8 PIN 13p 

14 PIN lOp 
16 PIN 15p 

POWELL 
306 ST PAULS ROAD HIGHBURY 
LONDON N1 01 -226 1489 

CORNER 
SHOP HOURS 
MON - FRI 9 - 5.30 pm 
SAT 9- 4.30pm 

NEAR HIGHBURY 

ISLINGTON 
STATION 

High quality 

Min-Max 
Caps 

Min -Maax 
x 

2.5pF -6pF All 
3-50F -13pF one 
7-0pF -35pF price *. 
FERRITE BEADS 
6MM long OD 
3MM ID 1MM 
3p each 100 for 
£2-00 

* SPECIAL OFFER * 
2000uF 35v 40p 100/£30 

TOGGLE SWITCHES 
SUB MIN 

Single Pole C.O. 650 
Single Pole C.O. Biased BSp 

BARCLAYCARD Access 
master Charge M 

{ 

... 

.. 

REED INSERTS One Price 
26MM Long 10 for 
50MM Long £1-00p AND VAT 

RESISTORS 1 /3RDW 
100 of 1 type £1-00p E72 only ALL PRICES INCLUDE POST 
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WIRELESS 
BRITAINS LEADING JOURNAL FOR THE RADIO & ELECTRONIC CONSTRUCTOR 
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VOLUME 55 

NUMBER 3 

ISSUE 865 

Published by IPC Magazines Ltd., Westover House, West Quay Rd., POOLE, Dorset BH151JG 

QUERIES 
While we will always try to assist readers 
in difficulties with a Practical Wire less 
project, we cannot offer advice on 
modifications to our designs, nor on com- 
mgrcial radio, TV or electronic equipment. 
Please address your letters to the Editor, 
Practical Wireless, at the above address, 
giving a clear description of the problem 
and enclosing a stamped self- addressed 
envelope. Only one project per letter please. 

Components are usually available from 
advertisers. A source will be suggested for 
difficult items. 

SUBSCRIPTIONS 
Subscriptions are available to both home 
and overseas addresses at £10.60 per 
annum, from "Practical Wireless" Sub- 
scription Department, Oakfield House, 
Perrymount Road, Haywards Heath, 
West Sussex RH16 3DH. 

BACK NUMBERS AND BINDERS 
Limited stocks of some recent issues of PW 
are available at 75p each, including post 
and packing to addresses at home and 
overseas. 

Binders are available (Price £2.85 to UK 
addresses or £3.45 overseas, including 
post and packing) each accommodating 
one volume of PW. Please state year and 
volume number for which the binder is 
required. 

Send your orders to Post Sales Depart- 
ment, IPC Magazines Ltd., Lavington 
House, 25 Lavington Street, London 
SE1 OPF. 

All prices include VAT where appropriate. 
Please make cheques, postal orders, etc., 
payable to IPC Magazines Limited. 

COPYRIGHT 
© IPC Magazines Limited 1979. Copyright 
in all drawings, photographs and articles 
published in Practical Wireless is fully 
protected and reproduction or imitation in 
whole or in part is expressly forbidden. 

All reasonable precautions are taken by 
Practical Wireless to ensure that the advice 
and data given to readers are reliable. We 
cannot however guarantee it and we can- 
not accept legal responsibility for it. Prices 
are those current as we go to press. 

NEWS &VIEWS 
20 Editorial 

Sorry! 
20 PW Personality 

Debbie Chapman 
21 News ... News ...News 
24 RAE Reprint Announcement 
24 Letters 

Comments from PW readers 
56 Kindly Note 

Car Radio LW Converter, Dec 1978. Digital Door Chimes, Dec 1978. 
PW "Sandbanks" Metal Detector, Jan 1979. Breadboards Supple- 
ment, Dec 1978. PW "Purbeck" Oscilloscope 

59 Production Lines Alan Martin 
Information on the latest products 

FOR OUR CONSTRUCTORS 
25 PW "Soundlite" T. P. Hopkins 

An economical 3- channel sound -to -light unit 
31 Ideas Department 

Step Tone Generator. Car Cassette Power Supply 
34 PW "Hythe" Marine Band Receiver -2 . M. Tooley & D. Whitfield 

Using the receiver, plus some add -on units 
39 PW "Winton" Stereo Amplifier -1 E. A. Rule 

A high quality, 50W per channel design, using power f.e.t.s 
48 Follow -up to the PW "Avon" Peter Preston 

Increased power and 12V operation 
49 Wide -band Noise Source D Whitfield 

An r.f. noise generator for receiver testing 
51 Tone -burst Generator P. Hodson 

An audio oscillator for v.h.f. /u.h.f. repeater access 

GENERAL INTEREST 
54 IC of the Month Brian Dance 

The TDE1 607 interface device 
60 On the Air 

Amateur Bands Eric Dowdeswell 
MW Broadcast Bands . . Charles Molloy 
SW Broadcast Bands Charles Molloy 
VHF Bands Ron Ham 
VHF Personalities -The Two Erns Ron Ham 

* FREE THIS MONTH 
"HINTS & TIPS FOR CONSTRUCTORS" - A special 8 -page 

supplement on all aspects of construction 

We regret that, owing to circumstances beyond our control, the size of 
this issue of Practical Wireless has had to be reduced at short notice by 
eight pages. We apologise to readers for any disappointment caused. 

Practical Wireless, March 1979 1 
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B. BAM B E R ELECTRONICS Dept. P.W.5 STATION ROAD, LIT-REPORT, CAMBS, CB6 1 QE 

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

OSMOR 10V REED RELAY COILS 1k ohm 
coil) to fit 1" reeds (not supplied) 2 for 50p. 
HF CHOKES. wound on ¡" x 1" long ferrites. 
4 for 50p. 
VHF CHOKES wound on 6 -hole tubular 
ferrites. 5 for 40p. 
DUAL TO18 HEATSINKS 1" x 1" x 1" with 
screw -in clamps. 3 for 50p. 
MAINS TESTER SCREWDRIVERS 100 to 
500V. Standard size 50p. Large 70p. 
RADIO PLIERS Si" £1.80. 61" £2.00. 
SMALL SIDE CUTTERS with wire holding device) £450. 

MINIATURE FILE SETS. Set of 6 £2.20. 
HIGH QUALITY RELAYS, 4 pole C /O, 3A 
contacts, 12V DC coil, 150 ohm. Size approx. 
1" or x 11 ", with plastic covers. 80p each or 
2 for £1.50. 
LARGE ELECTROLYTIC PACKS. Contain 
range of large electrolytic capacitors, low and 
high voltage types, over 40 pieces, £3.00 per 
pack ( +121% VAT). 

Slider Switches. 2 pole make and break or can 
be used as 1 pole change -over by linking the 
two centre pins), 4 for 50p. 

DUE TO A CHANGE OF SUPPLIER, OUR 
STOCK ALUMINIUM BOXES AND VINYL 
COVERED EQUIPMENT CASES WILL BE 
AS FOLLOWS 
Aluminium boxes with lids 
AL1 3" x 2" x 1" 60p 
AL2 4" x 3" x 11" 70p 
AL3 4" x 3" x 2" 80p 
AL4 6" x 4" x 2" 90p 
AL5 6" x 4" x 3" £1.25 
AL6 8 "x6 "x 2" £1.50 
AL7 8" x 6" x 3" £1.75 
Vinyi Equipment Cases 
Blue Vinyl covered steel tops with plain 
aluminium lower sections. 
BCO 5 "x21 "x21" £1.00 
BC1 6" x 41" x 2" £2.00 
BC2 6" x 4" x 31" £2.25 
BC3 8" x 5' - -" o 2" £2.50 
BC4 10" x 61" x 3" £3.00 
BC7 12" x 61" x 5" £3.25 
MAINS TRANSFORMERS. Type 15/300 
240V input. 15V at 300mA output. £1.50 
each. 
MAINS TRANSFORMERS. Type 45/100, 
240, 220, 110, OV input. 45V output, £1.50 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
C E LE STION 8" x 5" E LI PTI CAL SPECIAL OFFER FOR COMPUTER BUILDERS, ETC, 

SPEAKERS, 20 ohm, 3 watts rated, £1.50 19 way ribbon cable, decimal coded, 4 metres for 1.25. 

each - 121% VAT. 13 way heavy duty ribbon cable, decimal coded, (ideal for 

IC AUDIO AMP PCB. Output 2 watts into 3 Ps', tuts) 3 nerres for £1.50. 

ohm speaker, 12V DC supply, size approx. 51" CLAREED REED RELAYS, complete with 
x 11" x 1" high, with integral heatsink, com- reeds, TYPE 1, Size approx. 21" x ¡" x 1" 1 

plete with circuits, £2.00 each. pole make, 9V 400 ohm coil, 35p each. TYPE 2, 
Size approx. 21 x 11 x 1 ", 2 pole make + 2 
pole break, 2 x 9V 200 ohm coils, 60p each. 

VIDICON SCAN COILS (Transistor type, but 
no data) complete with vidicon base £6.50 
each. Brand New. 
IC TEST CLIPS, clip over IC while still 
soldered to pcb or in socket, Gold- plated pins, 
ideal for experimenters or service engineers. 28 
pin OIL £1.75, 40 pin DIL £2.00. Or save by 
buying one of each for £3.50. 

NICAD CONVERTER PCB. (Low power in- 
verter). Size approx. 4" x 1 é" x 1" high, 12V DC 
supply, 60V DC output, through pot on pcb, for 
charging Nicads, etc. (ideal for charging por- 
table batteries from mobile supply). Only needs 
one BF'150/51/52 or similar transistor, which 
can be mounted direct on the pcb pins on 
board, fitted with a star -type heatsink Not 
Supplied). £2.00 each. 
THE NEW EAGLE INTERNATIONAL 
CATALOGUE IS AVAILABLE ON RE- 
QUEST containing Audio, In -car, and test 
equipment, etc. 
DECIMAL KEYBOARDS, pressure sensitive 
type, when pressed contacts go from O/C to ap -' 
pros, 25 ohms. Switches only, no encoders. 
Size approx. 3" x 3 ", with large square touch 
plates. O-9 +Clear, A, B, Dual Watch, and spare. 
Few only, £2.00 while stocks last. 

TYPE 8079 FULL RANGE SPEAKER, 10" 
dia, 15 ohm, £5.00 each or 2 for £9.00) + 
121% VAT. 

SEMICONDUCTORS 
BSX20 (VHF Osc /Mull). 3 for 50p. 
BC108 (metal can), 4 for 50p. 
PBC108 (plastic BC108), 5 for 50p- 
BFY51 Transistors, 4 for 60p. 
BCY72 Transistors, 4 for 50p. 
PNP audio type TO5 Transistors, 12 for 25p. 
BF152 (UHF amp/mixer), 3 for 50p. 
2N3819 Fet., 3 for 6Op. 
BC 148 NPN SILICON, 4 for 50p. 
BC158 PNP SILICON, 4 for 50p. 
BAY 31 Signal Diodes, 10 for 35p. 
IN 4148(1N914) 10 for 25p. 
BC107 (Metal can) 4 for 50p. 
SCRs 400V at 3A, stud type, 2 for £1.00. 
Tip2955 Silicon PNP power transistor, 60V at 

15A, 90 Watts, Flat pack type, 2 for £1.50. 
GERMANIUM DIODES, approx 30 for 30p. 
741 CG op amps by RCA, 4 for £1. 
RED LEDs (Min. type) 5 for 70p. 

GLASS BEAD FEEDTHROUGH INSU- 
LATORS. Solder -in type, overall dia. approx. 
5mm. Pack of approx. 50 for 50p. 

PLASTIC PROJECT BOXES with screw on 
lids (in black ABS) with brass inserts. 
Type NBI approx. 31" x 21" x 1 ;" 45p each 
Type NB2 approx. 4" x 3" x 11" 55p each 
Type NB3 approx. 40" x 3; x 1f" 65p each 
Type NB4 approx. 81" x 51" x 31" £1.50. 

DIE /CAST ALUMINIUM BOXES 
Send for Latest Price List. 

PLUGS AND SOCKETS 
BNC Plugs, new 50p each. 
N/Type Plugs 50 ohm, 60p each, 3 for £1.50. 
PL259 Plugs (PTFE) brand new, packed with 
reducers, 75p each. 
S0239 Sockets (PTFE), brand new 14 -hole 
fixing type). 60p each. 

SOLDER SUCKERS (Plunger type). Stan- 
dard Model, £5.50. Skirted Model, £6. Spare 
Nozzles 60p each. 

NEW MARKSMAN RANGE OF SOLDER- 
ING IRONS. 
S 140D 40W 240V £4.50. 
S125DK 25W 240V + bits etc., KIT £5.50. 
BENCH STAND with spring and sponge for 
Marksman Irons £2.70. 
Spare bits MT9 (for 15W) 60p, MT5 for 25W) 
50p, MT t 0 (for 40W) 55p. 
Amm oremrce RK VAT 

TCP2 TEMPERATURE CONTROLLED 
IRON. 
Temperature controlled iron and PSU. £30 + 
VAT 1 £2.40). 
SPARE TIPS 
Type CC single flat. Type K double flat fine tip, 
Type P, very fine tip £1.50 each + VAT (8p). 
MOST SPARES AVAILABLE. 

WELLER SOLDERING IRONS 
EXPERT. Built -in- spotlight illuminates work. 
Pistol grip with fingertip trigger. High efficiency - 
copper soldering tip. 
EXPERT SOLDER GUN. S100D £12.00. 
EXPERT SOLDER GUN KIT (spare bits, 
case, etc.) £15.00. Spare bits 40p pair. 

MIXED COMPONENT PACKS, containing 
resistors, capacitors, pots, etc. All new. Hun- 
dreds of items. £2 per pack, while stocks last. 

BSR AUTOCHARGE RECORD PLAYER 
DECKS with cue device, 33 -45 -78 RPM, for 
7 ", 10 ", 12" records. Fitted with SC12M Stereo 
Ceramic cartridge and styli. Brand new £14.00 

124% VAT. 
GARRARD AUTOCHANGE RECORD 
PLAYER DECKS, Model 6-300, with cue 
device, 33 -45 -78 r.p.m., for 7 ", 10 ", 12" 
records. Fitted with K541 B Stereo Ceramic car- 
tridge and styli Brand new £16.00 * 121% 
VAT. Please note, record decks sent by 
Roadline, allow 14 days for delivery. 

FULL RANGE OF BERNARDS /BABANI 
ELECTRONICS BOOKS IN STOCK. S.A.E. 
FOR LIST. 

VARICAP TUNERS Mullard type 
ELC1043/05. Brand New, f5.00 + 121% VAT. 

BARGAIN PACK OF LOW VOLTAGE 
ELECTROLYTIC CAPACITORS. Up to 50V 
working. Seatronic Manufacture. Approx 100. 
£1.50 per pack + 121% VAT. 
Dubiller Electrolytics, 50 F, 450V, 2 for 50p. 
Dubiller Electrolytics, 100,F, 275V, 2 for 50p. 
Plessey Electrolytics, 470uF, 63V, 3 for 50p. 
TCC Electrolytics, 1000,F, 30V, 3 for 60p. 
Dubiller Electrolytics, 5000uF, 35 V, 50p each. 
Dubiller Electrolytics, 5000 F, 50V, 60p each. 
ITT Electrolytics, 6800 F, 25V, high grade 
screw terminals, with mounting clips, 50p each. 
PLEASE ADD 121% VAT TO ALL 
t7110/111,11,111Q 

Terms of Business: CASH WITH ORDER, MIMIMUM ORDER £2. ALL PRICES INCLUDE POST & PACK /NO, (UK ONLY), SAE with ALL ENQUIRIES 

Please.: PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS WELCOME BY APPOINTMENT ONLY. 

OPEN UP THE EXCITING WORLD 
OF SHORT WAVE LISTENING 

SRX -30 
For the advanced, keen short wave listener, the choice of receive- has usually been between cheap and 
nasty or very good but very expensive equipment. We think that the SRX -30 will provide that listener 
with excellent performance at a reasonable cost and is the answer to this eternal problem. 
The SRX -30 is based on an advanced drift cancelling loop system which gives spot on dial accuracy 
at any frequency between 500 KHz and 3o MHz together with easy to understand frequency readout. 
Suitable for all users from raw beginners, thanks to it's simplicity of operation; to experienced listeners 
and amateur operators thanks to it's advanced technology, the SRX -30 is the best communications 
receiver available in it's price range today. 
Completely self contained, including operation from mains or 12 volts dc, the SRX -30 is at home on 
broadcast or amateur bands. All mode reception of AM. CW. USB. and LSB is provided and receiver 
selectivity is automatically switched to give optimum performance on any mode. 
Send for full details today or give us a ring and we'll tell you all about the SPX -30. Price £175 inc. vat. 
Carriage by Securicor £3. 

NEW. Bel Ise nic NEW. CL22 aerial tuner which will match 
power supply giving almost any receiver to almost any aerial at any 
fully regulated 12 V frequency between 1.5 and 30 MHz. Six switch - 

dc output at 3 amps ed ranges with fully tunable receiver and aerial 
continuous rating matching capacitors. A worthwhile addition to 
and 5 amps peak any SWL station and an instant improvement in 
rating from 220 -240 aerial matching problems. Price £15.75 inc. vat, 
V ac mains input. P & P 66p. 

Automatic over current trip for safety. 
Multitude of uses for the amateur experimenter 
or professional user. Incredibly low price E17.28 
inc. vat. P & P 86p. 

We also stock the RAK Listener 3 aerial system for the man who demands the best and has the room 
for it. Double dipole system complete sith H/D alloy wire, insulators, coaxial feeder, centre connector 
etc. in an overall length of 75 feet covering the frequency range up to 30 MHz. Price £18. inc. vat. 
P & P 86p. 
Also available is the Listener I loaded end fed single wire aerial system for restricted space situations. 
Overall length only 15 feet due to use of loading coil and element folding. Ideal aerial for any user of 
short wave bands. Price £7.50 inc. vat. P & P 86p. 
If you need professional oscilloscopes at reasonable prices, please contact us for details of terrific 
TRIO range. Full range of other test equipment stocked. 

For all that's good in Amateur Radio, contact: 
LO WE ELECTRONICS LTD., 119 Cavendish Road, Matlock, Derbyshire. Tel: 0629 2430 or 2817. 
For full catalogue, simply send 45p in stamps and request catalogue CPW. 
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GLOUCESTER INDUSTRIAL 
SALES AND AUCTIONS LTD 

Eastington Trading Estate, Nr. Stonehouse 
Gloucester 

Tel : STOREHOUSE 4118 

(M.5. MOTORWAY -EXIT No. 13) 

We hold regular monthly Auction 
Sales of mostly New Electronic and 
Electrical Goods consisting of Tran- 
sistors, Triacs, Integrated Circuits, 
Diodes, Capacitors and Resistors, 
together with Fractional Motors, 
Transformers, Power Packs, etc. etc. 
Phone or write to be put on our 
Auction Mailing List. 

Why not get in touch with our Mr. 

Jack Bailey and enquire about our 
terms for the disposal of your 
surplus stocks etc. through our 
Auctions. 
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FM 100 WATT DISCO SYSTEM 

FABULOUS PROFESSIONAL DISCO SYSTEM 
F.A.L. De Luxe PROFESSIONAL Carr. 
CONSOLE (Powered) etc. £15 
Slide Fade Controls. Autofade with Music Overide on both 
mie. and jingle inputs. Headphone pre -fade monitor with 5 
Push- button selector. Illuminated V.U. meters. Illuminated 
rocker switches. LED cue indicators. Tape or Jingle inputs, 
unity gain. Mic. channel with Bass & Treble. Slave outlet. 
Treble Control (Music Channel) Output into line (Slave) 
Treble Control (Mic. Channel) Autofade Recovery 
Bass Control (Music Channel) Microphone Input. 
Bass Control (Mic. Channel) Tape /Jingle. 1/P 

SAVE £100 
DEPOSIT £28.88 
and 
38 weekly 
payments of 
£9.74 
(Total £399) 

Turntables BSR P200 Beltdrive are 
Garrard 125SB Belt -drive with low Mass 'S' 
and magnetic cartridge per system 
£10 for Garrard only. 
POWER: 120 watts con- 
tinuous RMS into 4 ohms 
DECK LIGHTS: Fully adjust- 
able flexi -beams over each turn- 
table with independent switching. 
CABINET: Solidly made to with- 
stand the rigours of transporting. 
Covered in heavy duty leather cloth 
type material in attractive colour 
combinations Corner cap protectors 
Recessed carrying handles. 

List £320.76 ALL THREE 
UNITS 
PRODUCED 
BY BRITAINS 
LARGEST 
MAKERS 
OF DISCO 
EQUIPMENT 

PAIR MATCHING FULL RANGE 
De Luxe 80w LOUDSPEAKERS 

a y 
á 47' 

eq; 
MONO 

.... 

°° DELUXE 
' <<'. . \\ J u. ° \ . 

m ü:.::::SVw..:<....., 
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Make your own 
Console with these 
DISCO MODULES 

Each inc. Pair of Powerful 12" Bass units (with aluminium 
domes), and High Frequency Horn unit to extend 

range to above 17 kHz. Normally £89.95 ea. 

FANTASTIC SPEAKER OFFER 
TWIN 12" SPEAKER CABINET 
PLUS PAIR 12" SPEAKERS 
of Robust vibration -proof construction. 
Fitted protective corner pieces, Re- 
movable Vynair covered front with 
silver effect trim. Sunken jack socket 
with escutcheon at the rear. 
Pair 12" 15w speakers for wiring up 
and front mounting While stocks last 
in above supplied to Three items 
complete a 30w unit 
for lead guitar or1 995 Carr. £2.50 P.A. 

CONTROL UNIT 
(mains powered) 
Vol. (Left) Vol. (Right) Tape input £25.00 
and volume control. Bass, Treble, 
ON /OFF switch for each Table. Carr. £1 

MONITOR UNIT WithH/Phone £7,95 Socket and Vol. Control Carr Free 

FADER UNIT Carr Free £7.95 
100w OUTPUT UNIT £29.95 Mains powered Carr. £1.50 

Tr 

Consisting of 
(I) TWIN T /TABLE CONSOLE wit 
PRE -AMP, and POWER OUTPUT 
STAGES (2) & (3) PAIR 50 WATT 
LOUDSPEAKERS including 12" UNITS 

New Branches at 
*LEEDS, *LIVERPOOL & 
*WOLVERHAMPTON 

TITAN GROUP /DISCO SPKRS 
Value RSC Price 

T12/45R 12" 45w £1500 £12.95 
T12 /60R 12" 60w £2250 £14.95 
T12 /100 12" 100w £3600 £25.95 `\ 
T15/70 15" 70w £28.00 £19.95 \,`\ 

T15 /100 15" 100w £41.00 £29.95 Rating RMS 
T18 /100 18" IOOw £5100 £39.95 Imp 8 -15 

ohms 
Carr. £1.20, under £18, over this add 6p per £1. 

CABINETS FOR ABOVE Heavy duty. finished in 
black Vynide with Vynair fronts, protective corner 
pieces, various sizes cut -outs. TE1' 1 x 12' £11.95. 
TE2 2 u 12" £1695. Deposit Terms orders over £20. 

ALL RSC PRICES INCLUDE VAT 
* DISCOMAJOR POWER 

DISCO CONSOLE with 
integral Power Amplifier. * TWIN FULL SIZE BSR 
turntables with cueing 
device. 

* CARTRIDGES with Dia- 
mond Styli. 

* 3 SEPARATE VOLUME 
CONTROLS for each 
turntable and Mic. 
CONSOLE COMPLETE 
WITH LID. FULL 
HEADPHONE MONI- 
TORING FACILITIES 

Li 69í95 
Terms: Deposit 630.00 and f40). 
nightly pymtsi 69.80 (Total £IS for - 

t;arr. £400. 
Also available 200 

Carr. £4.75 WATT SYSTEM f 199.95 

BARCLAYCARD 

50 WATT AMPLIFIER SACRIFICE 
Limited 

stocks of 
TITAN 

TA /50A 
to be cleared 
to make way 
for a re- styled 
model. 
Solid state, 3 sep. controlled inputs plus Master control. 
Bass, Treble & Presence Controls. Vynide covered cab. 
with corner protectives.Value £60. Terms: Dep. £7.95 & 
8 monthly payments £4.72 (Total 
£45 71). Matching Cabinets I x 12" £44.95 £29 95. 12" £49 95 Carr. £ 1 

Barclaycard a Aeceee MAIL ORDERS & EXPORT ENQUIRIES TO:- 
PHONE ORDERS quoting AUDIO HOUSE. HENCONNER LANE, LEEDS, 16. 
CARD NUMBER accepted Tel: 0582 677681. 

MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or O.O.D. No. C.O.D. under £3. POSTAGE 80P PER 
ORDER OR AS QUOTED. Phone or Write for FREE CATALOGUE, 

MIDDLESBROUGH 103 Li nthorpe Rd. (Cl. Wed.) Tel. 247096 
*NEWCASTLE UPON TYNE 59 Grainger St. 

(Closed Wed.). Tel. 21469 
NOTTINGHAM 19/19A Market Street 

(Closed Thurs.). Tel. 48068 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 

(Closed Thurs.). Tel. 20716 

*WOLVERHAMPTON ¡CbseduThurs ). Tel. 26812 

*LIVERPOOL 35 Dawson Way, St. John's Precinct *MUSICAL INSTRUMENTS & ACCESSORIES 
LIVERPOOL (Closed ohn s Tee.,net 0 in stock at these branches 

OPEN ALL DAY SATS (5 Day Week) Prices correct at 9.1 79. E. & O.E. All items subject to availability 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BIRMINGHAM 30/31 Great Western Arcade. 

(Closed Wed.) Tel. 021 -236 1279 
CARLISLE 8 English Street (Closed Thurs.). Tel. 38744 
COVENTRY 17 Shelton Sq., The Precinct. 

(Closed Thurs.) Tel. 25983 
DERBY 97 St. Peter's Street (Closed Wed.) Tel. 41361 
DEWSBURY 9/11 Kingsway (Closed Tues.) Tel, 468058 
DONCASTER 3 Queensgate, Waterdale Centre. 

(Closed Thurs). Tel. 63069 
EDINBURGH 101 Lothian Rd. (Closed Wed.) Tel. 229 9501 

GLASGOW 326 Argyle St. (Closed Tues.). Tel. 041 -248 4158 
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 
LONDON 238 Edgware Road, W.2 (Closed Thurs.). 

Tel. 723 1629 

*LEEDS 16 -10 County (Mecca) Arcade, Briggate 
(Closed Wed.). Tel. 449609 

ink 
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for 
I.F. 

20'C 

ohm 

ohm 

Above 

S.A.E. 

TRANSMITTER RECEIVER. MK.123. Very compact Army 
unit for use in range 2.5 to 20 Mc /s, receiver section 7 valves 
inc RF stage & BFO provides 0/P for 4 K ohm phones, 3 bands 
with direct cal 2.5 to 5,5 to 10 & 10 to 20 Mc /s. Tx section 2.5 
to 20 Mc /s in 3 ranges 0/P 1 5/25 watts over range C.W. only, 2 
valves Crystal Osc & 58251M P.A. stage, will match into the 
following Aerial loads 25, 100, 500 & 1500 ohms as int tune up 
meter, reqs crystals type FT243 in range 2.5 to 10 Mc /s int 
morse key fitted with plug for ext key. Mains P.U. self contained 
unit for 115 or 200/250v AC overhaul size inc Rx, Tx & P.U. 
30x9x 14 Cm weight 4 Kg. also supplied with ext invertor unit 
for 12v DC. Supplied in clean cond with 80 page handbook 
giving circ details etc (no details on 12v P.U.) £54. 

TAPE RECORDERS. Made for use in language lab equipment 
240v I/P uses BSR type TD.10 3 speed deck 5" spools, two chan 
transis amps with provision for playback & record can be used for 
stereo. P.U. and circ boards are mounted below tape deck approx 
size 12x 1 1x7" intended to work phones. Supplied in clean condi- 
tion may be less knobs & ind lamps some circ details supplied. No 
ext case. £13 also sim valve unit TD.2 deck £8.50. 
U.H.F. CAVITIES. New spares for 2C39/7289 valves will tune 
over range 990/1040 Mc /s with int fittings circ supplied £6.50, also 
Rx section tunable preselector 1080/1130 Mc /s 4 section with 
1N21 mixer diode for 60 Mc /s I F with circ £4.50. 
ELECTROSTATIC VOLTMETERS range 0 to 15Kv AC or DC 
usable scale 3 to 15Kv complete in wood carrying case 8x9x6" 
£10.80. 
HELIPOT DIAL standard 10 turn type to fit t -," shaft size 14," dia. 
£1.50 or with 100K helipot £2. 

RECTIFIER UNITS ex -Army unit 200/250v I/P provides two DC 
0 /Ps of 12v DC at 3 amps ea can be connected for 12v 6 amp or 
24v 3 amp will do 4 amp okay for battery chargers good cond 
£ 10.80. 
INFRA RED LAMPS light & heat units sealed beam 115v 500 
watts size 7" dia 4 +" deep new American G.E. okay for paint drying 
etc two for £5.40. 
V.H.F. TEST SET provides RF 0/P over range 20 to 88 Mc /s in 4 
bands, as int 2 Mc /s check, noise generator with 50 Ma meter, int 
pulse or C.W. 0/P complete in case with cal charts & Ae rods, circ & 
notes. These req ext supplies of 250v & 6.3 £13. 
CRYSTAL OVENS. Miniature type to take 1 Hc6 /u or 2 Hc18 
crystals 12/24v operation size inc base 2x 14x "" new £1 .20 either 
type. 
PANEL METERS. 100 Ua scale 0 to 100 linear 2" dia £3 also 1 

Ma FSD special scale 2" dia £1.30 both new. 
FREf2 METERS type BC221 125Kc to 20 Mc /s with int crystal 
check, with charts & book require 135v HT & 6.3v £27. 
HEAD & MIKE SETS for use with 19 set m.c. type with hand 
mike nom 100 ohm new £4. 
HANDSETS No. 3 m.c. with press to take swt suitable 19/62 sets 
elec okay store soiled £2.50. 
HEATERS flat tubular 240v 150 watt approx size 6+x10" new 
£1.80. 

DYNAMOTOR UNITS 24v DC I/P 0/P 200 & 400v DC 280 
Ma int, by removing fan these can be used as powerful 12/24v 
DC motor with shaft 1 x+" £6.50. 

CABLE miniature 25 core flex non -screened 5 /16ths osd colour 
coded new 10 Mts for £3. Single flex 23/006 okay for Ae wire new 
25 Mts for 85p. 
CRYSTALS mixed 10X & 10XJ types in range 5 to 8.5 Mc /s 20 

£2.20. 
TRANS min type 465Kc new with sec tap 3 for £1.30. 

COAX PLUGS & SKS standard type ex new equip 5prs for £1.30. 
THERMISTORS bead type 3.8 mm dia 160 ohm at 200'c 20k at 

new 80p. 
RADIO STATION KIT contains, long wire aerial, dipole aerial, 75 

twin feeder, miniature morse key, handset, head & mike set, 
misc fittings. In carrying bag new cond. for use in 2/10 Mc /s range. 
£10.80. 
FILTER UNITS 10OKc crystal filters precision units by Marconi 75 

imp in case size 8 +x3á -, x5" available in 1 or 2 Kc bandwidths 
with connectors £5.40 either type. 

prices include Carriage & VAT. 

Goods ex equipment unless stated new. 
for enquiry or List 21. 

A.H. SUPPLIES 
122, HANDSWORTH RD. SHEFFIELD S94AE 

Phone: 444278 (0742) 
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Wilmslow 
Audio. 

THE firm for speakers! 
SEND 15P STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

ALtDAX AUDIOMASTER BAKER BOWERS & 
WILKINS CASTLE CELESTION CHARTWELL 
COLES S DALESFORD DECCA EMI EAGLE 
ELAC FANE GAUSS GOODMANS I.M.F. 
ISOPHON JR JORDAN WATTS KEF LEAK 

LOWTHER MCKENZIE MONITOR AUDIO 
PEERLESS RADFORD RAM RICHARD 
ALLAN SEAS SHACKMAN STAG 
TANGENT TANNOY VIDEOTONE 
WHARFEDALE YAMAHA 

WILMSLOW AUDIO (Dept. P.W.) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK9 1HF 

Discount HiFi Etc. at 5 Swan Street and 10 Swan Street 
Speakers, Mail Order & Export 0625 529599 Hi -Fi 0625 526213 

Model 146 

VERY LOW 
DISTORTION (0015 %) 

AUDIO SIG. 
GENERATOR 

Based on 

J. Linsley Hood design (W.W.) 
L36.00 

(Kit. E31.00) + tax 8% 

Low cost version, AO113 (02% dist.) £27.50 (Kit. £23). Other instruments 
include Millivoltmeter, Tachometer, Noise level meter, Distortion Analyser, 
F.M. Sig. Gen. Crystal Frequency Standard. KEF Speaker Units. Send S.A.E. 
for lists. VAT extra 8 %. Post /Pkg. 11.50. 

TELERADIO ELECTRONICS 
325 Fore Street, Edmonton N.9. 01-807 3719 

Closed all day Thursday 

Printed Circuit Coils 
(Pat. App. For) 

For the P.W. Sandbanks, only available from the 
designer of the detector. By reducing the coil capacitance, 
vast improvements in sensitivity to gold and silver can be 
achieved and only four resistors need to be changed for 
maximum sensitivity. A complete kit including the PC coil 
to fit the Ambit International moulding, the four resistors 
required, and instructions for only £2.50 are available 
from: 

PLESSIS ELECTRONICS, 
Castle House, Old Road, Leighton Buzzard, Beds. 

Callers by appointment only 
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LOOK ! 
Here's how 
you master 
electronics. 
....she practical wo,.. 

This new style course will enable 
anyone to have a real understanding 
by a modern, practical and visual 
method. No previous knowledge is 

required, no maths, and an absolute 
minimum of theory. 

You learn the practical way in 
easy steps mastering all the essentials 
of your hobby or to further your 
career in electronics or as a self - 
employed electronics engineer. 

All the training can be carried out 
in the comfort of your own home 
and at your own pace. A tutor is 

available to whom you can write, at 
any time, for advice or help during 
your work. A Certificate is given at 
the end of every course. 

1. Build an oscilloscope. 
As the first stage of your training, you actually build 
your own Cathode ray oscilloscope! This is no toy, 
but a test instrument that you will need not only for 
the course's practical experiments, but also later if 
you decide to develop your knowledge and enter the 
profession. It remains your property and represents 
a very large saving over buying a similar piece of 
essential equipment. 

2. Read, draw and understand 
circuit diagrams. 
In a short time you will be able to read and draw 
circuit diagrams, understand the very fundamentals 
of television, radio, computers and countless other 
electronic devices and their servicing procedures. 

3. Carry out over 40 experiments 
on basic circuits. 
We show you how to conduct experiments on a wide 
variety of different circuits and turn the information 
gained into a working knowledge of testing, servicing 
and maintaining all types of electronic equipment, 
radio, t.v. etc. 

4. Free Gift. 
All students enrolling in our courses receive a free 
circuit board originating from a computer and 
containing many different components that can be 
used in experiments and provide an excellent example 
of current electronic practice. ® - - - M M M O IMIN 

Post now,,without obligation, to:- 
Wen 

1 
BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL 

1 
P.O. Box 156, Jersey, Channel Islands. 

NAME 

ADDRESS 

i 
Block caps please e® N IMO tt M M M 

Practical Wireless, March 1979 

32 page 
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At lost, DIY Hi Fi which looks as if it isn't. 
That's not to say it doesn't look like HiFi - just that it doesn't look like the usual sort of 
thing you have come to associate with DIY HiFi. The Mk3 outstrips and outperforms all 
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't 
one near it. But more than that, it looks superb . A small pic here would be an insult, 
so send an SAE for details on the kit that looks as if isn't. it's something else 

Production of the new catalogue has been 
just been appointed as distributors for two 
components products yet : The Micrometals 
formers, and the OKI range of VLSI for 
We apologize for any inconvenience, but 
and include some products you will find 
IC with less than ten external components 
from LW to 39.999MHz, FM frequency 
offsets programmable by diodes), a 24 hour 
independent on and off timers, time signals 
a sleep tinter. This costs £14 with its timebase 
before an expensive and time wasting excercise. 
ICM7216 has revolutionized the instrument 
And those of you familiar with Amidon 
new RF designs, will be pleased to know 
the Micrometals types for applications from 
OKI frequency counter ICs: details in cat2 
MSM5523 for CA LEDs with RHDP such 

as FND507 £14 inc stal 
MSM5525 for 314 digit LCD AM /FM with 

direct segment drive. no clock 
or timers £11 inc xtal 

Other types for fluorescent displays etc OA 

Other new semiconductor additions: 
KB4437 pilot cancel mpx decoder 4.35 
KB4438 muting stereo preámp 2.22 
HA1370 supersedes TDA2020 2.99 
TDA1090 HiFi AM /FM 3.35 
TDA1220 low cost AM /rM 1.45 
PRICES DOWN ON VMOS: as expected, this 
new technology in power transistorsis getting 
cheaper. 120v comp pairs /100W for £10.00 
Price reduction on CA31S9E ....now £2.20 
New varicaps: to add to the biggest range..... 
KV12i1 2,9v bias to tune MW, like the 

KV1210, but a double diode £1 75 
New pilot tone filters from TOKO 
2086LR series, individual per channel with a 
26/38kHz version for pilot cancel decoder 
applications. Flat to 15kHz £0.90 
New crystal filter for amateur NBFM 
TOYO 10M4B1 with over 90dB adjacent ch. 
rejection for 2m NBFM. 10.7MHz £14 
New ceramic IF filters for 455kHz 
ideal d6, 15kHz maz. /60dó - 

ideal for MC335J etc. f10 

held up for a few weeks - since we have 
of the most exciting ranges of radio 

range of iron dust torroids cores and 
digital frequency displays for receivers. 
these two ranges are really worth the wait, 
hard to believe, like the MSM5523 IC, an 

that gives AM frequency readout to IkHz 
readout in 100kHz steps - (all usual IF 

format clock with 12 hour display, 
on the hours, stopwatch facility and 

crystal, and makes all that has gone 
Rather like the way the Intersìl 

counter market. (See the OSTS ad.) 
and IG dust torroids, favoured in many 
Ambit will be stocking a broad range of 

EMI filters to RF PA stages. 
A brief summary of some of our range of Ice 

* Exceptionally high performance - exceptionally straightforward assembly 
* Baseboard and plug -in construction. Future circuit developments will readily 

plug in, to keep the Mklll at the forefront of technical achievement * Various options and module line -ups possible to enable an installment approach 
to the system 

- 

and now previewing the matching 60W /channel VMOS amplifier: 

- 

- * Matching both the style and design concepts of the Mklll FM tuner 
tit Hitachi VMOS power fats - characterized especially for HiFi applications * Power output readily multiplied by the addition of further MOSFETs * VU meters on the preamp - not simply dancing according to vol level * Backed with the usual Ambit expertise and technical capacity in audio - 

r The PW Dorchester °LW WW, 5W,ß FW stereo tuner TDA1062/1.95; TDA1083/1.95; HA1197/f1:40 
CA3123E/£1.40; TBA651/£1.81; CA3089/1.94 
HA1137/c2.20; MC1310/£2.20; HA1196/£3.95 
KB4424/£2,75; KB4423/£2.53;SD6000/£3.75 
K64412/£2.55; Kß4413/£2.75; KB4417/£2.55 
MC1495L/£5.86'; MC1496P/£1.25 
LM381 N /£1.81; LM1303/£0.99; ULN2283B/ 
£1.00; LM380N /£1; TBA810AS /£1.09 
TCA940E /£1.80; TDA2002/£1.95; 
ICL8038CCi£4.50'; NE566/£2.50'; NE567/ 
£2.50'; NE56o6/£3.50; NE56113/£3.50; 
NE562B/£3.50'; NE565A/£2.50' 
SEE THE OSTS ADVERT FOR CMOS /TTL In much 

counters 
radio tuner. 
genuine 
The AM 
a BFO 
intended 
make that 
is 1.2uV 
project 
isn't over 
stereo 
The tuner 
The case 
An SAE 

Wig 

= Ó1:t11=C.-7 .C-7 -AIC: 

the same way as we have swept away the 'old technology' in frequency /timer 
- with the OKI and Intersìl single IC counters, we now offer a single IC All Band" 

Don't confuse this one chip radio with things like the ZN414 - for this is a 
superhet receiver with a mechanical AM IF filter, and ceramic IF filters for FM. 
section employs a balanced input mixer section, covering all broadcast bands - plus 

and MOSFET product decetor for SSB /CW - though at this price, the tuner is not 
as a "communications receiver" - although we know of many lesser designs that g y g 

claim. The AM sensitivity is nevertheless better than 5uV, and FM sensitivity 
for 30dB S /N. As a multiband broadcast superhet receiver, it is a unique constructor 

that fulfills the requests we very frequently get for a general coverage circuit that 
complicated. The set has CA3089E FM performance, with mute etc., and a PLL 

decoder with full pilot tone filtering. 
board - with "on board" PCB mounted switching, components etc : £33.00 9. p 

/cabinet with PSU, meter and mechanics etc £25.00 
for full details please. See the feature article in Practical Wireless (Dec/Jan) ( 

REGULATORS, OPcTTO DISPLAYS, and other 
ear d 

Some transistors for RF specifically: 
13F256L13/0.34; 40822/0.43'; 40823/0.51 ' 
aos73/0.55' ; BF9oo /96t /o.8o'; BF960 /1.60' 
BF24s/0.22; ßF244/0.22; BF362/0.78; 
6Fß40/0.22; 6Fß41/0.22; 6F36ß/0.70; 
8F479/0.ß6; BF679S/0.70; BFY90 /0.90' 
PIN and other Varicap diodes: 
BA102/0.30: BA121/0.30; ITT210 /0.30 
801048/0.40; MVAM2 /£1.48; MVAM115/ 
£1.05; MVAM125 /1.05; KVt210 /£2.75 
BA479/0.35, TDA1061 /0.95; BA182/0.21 
METER MADE low cost panel meters : 

3 x 930 series with blanks and dry transfer 
sheet of scales and ledgends for £12.5 ' 

TERMS etc: please, VAT on Ambit Items generally 12o except where marked t`). 
2 Gresham Road, Brentwood, ESSEX. Catalogue part 1:45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner kits 

£3. Phone Brentwood (0277) 216029/227050 9am -7pm. Callers welcome inc. Saturdays . 

%%/'//.1,//. 
Following the success of 
Breadboard '78, 
Trident Exhibitions announce 

The second hobby 
electronics show 
Information on exhibiting from: 
Trident International Exhibitions Limited, 
Abbey Mead House 23a Plymouth Road, 
Tavistock, Devon. PL19 8AU. 
Telephone (0822) 4671 Telex 45412 TRITAV 

December4th -8th Royal Horticultural 

iaróalliW o¡i ü% 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) Copy of original article supplied on request 

IF Sub -Assembly (G8) £6.80. P & P 75p. 
Mullard ELC1043 V'cap UHF Tuner£5.50. P & P35p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Power Supply Prtd Circuit Board £1.00. P & P 30p. 
Res, Caps, Semiconds, etc. for above £5.80. 
Mains Transformer for above £2.50. P & P 30p. 

Add 12i-% VAT to price of goods. P & P all items 85p. 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01 -794 8751 

ACE MAILTRONIX LTD 

DepLP ,,Twtatstreel 

WaMafield,W.yorlcdjre WFI5JR 

COMPONENTS - Now over 1,000 types in 
stock! 

KITS - See the new range of low - 
cost ' E LEK ITS'. - New ready -built functions. - 1st Class same day despatch. - All guaranteed products. 

- Many reductions! 

MODULES 
SERVICE 
QUALITY 
PRICES 
MAGAZINE 
PROJECTS - Trouble -free! 

Name 

Address 

I enclose 30p *, please send catalogue. 

*Refundable with future orders over £5.00. 
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[04000 CMOS Micromarket sLASHED TTL :Standard AND LP Schottky 

N LSN N LSN N LSN N LSN 

Since AMBIT introduced the "One Stop Technology Shop" to our service, we have been pleased to see just how many users of 
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional 
and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products. SEE THE 

AMBIT AD TOO! 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4026 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 

17p 
17p 
17p 

109p 
18p 
80p 
58p 
58p 
17p 
17p 
55p 
52p 
80p 
80p 
60p 
93p 
82p 
90p 
17p 
76p 
17p 

180p 
55p 
72p 

100p 
58p 

250p 
100p 
145p 
200p 
120p 
250p 
100p 
105p 
250p 

83p 
90p 
85p 
85p 
80p 

150p 
130p 

60P 
55p 
55p 
65p 
65p 
65p 

120p 
135p 

4059 
4060 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4082 
4085 
4086 
4069 
4093 
4094 
4096 
4097 
4098 
4099 
4160 
4161 
4162 
4163 
4174 
4175 
4194 
4501 
4502 
4503 
4506 
4507 
4508 
4510 
4511 
4512 
4513 
4514 
4515 
4516 
4517 
4518 
4519 
4520 
4521 

563p 
115p 
109p 
53p 

400p 
25p 
20p 
20p 
20p 
20p 
20p 
20p 
90p 
20p 
20p 
20p 
20p 
82p 
82p 

150p 
50p 

190p 
105p 
372P 
110p 
122p 
90p 
90p 
90p 
90p 

104p 
95p 
95p 
23p 
91p 
69p 
51p 
55p 

248p 
99p 

149p 
98p 

206p 
260p 
300p 
125p 
382p 
103p 
57p 

109p 
236p 

4522 
4527 
4528 
4529 
4530 
4531 
4532 
4534 
4536 
4538 
4539 
4541 
4543 
4549 
4553 
4554 
4556 
4557 
4558 
4559 
4560 
4561 
4562 
4566 
4568 
4569 
4572 
4580 
4581 
4582 
4583 
4584 
4585 

149p 
157P 
102p 
141p 
90p 
141p 
125p 
614p 
380p 
150p 
110p 
141p 
174p 
399p 
440p 
153p 
77p 

386p 
117p 
388p 
218P 
65p 

530p 
159g 
281p 
303p 
25p 

600p 
319p 
164p 
84g 
63p 
10op 

6800 series 

6800P 6.50 
6820P f6 
6850P 2.75 
6810P £4 
6852 3.65 
8080 series 
8080 6.30 
8212 2.30 

8216 1.95 
8224 3.50 
8228 4.78 
8251 6.25 
8255 5.40 
MEMORIES 
2102 £1.70 
2112 £3.40 
2513 £7.54 
4027 £5.78 

2114 £10 
2708 £10.55 

Develooment 
MEK6800 £220 
TK80 £306 
AMI, Signants, 
TI, Intersil, 
Harris etc. OA 

Voltage Regs 
NEW LOW PRICES 
7800 series UC 10220 package 1A all 95p 
7900 series UC 10220 package 1A all £1 
78MUC series TO220 package %A all 90p 
78LCP series T092 100mA all 35p 

1200 up to 3A /adjustable V &A 195p 

78MGT2C %amp adjustable volts 175p 
79MGT2C %amp adjustable volts 175p 
723C precision controller 65p 

MAINS FILTERS FOR NOISE /RFI etc 
1 amp in IEC connector £4.83 
5 amp in 'wire in' case £3.87 
NE550A 73p 

LINEARSnon- 
consumer 

BIMOS 
CA3130E 
CA3130T 
CA3140E 
CA314oT 
CA3160E 
CA3160T 
Op amps 
LM301AH 
LM301AN 
LM308H 
LM308N 
LM318H 
LM318N 

84p 
90p 
35p 
72p 
90p 
99p 

67p 
30p 

121p 
97p 

279p 
224p 

LM339N 66p 
LM348N 186p 
LM3900N 60p 
7091-IC to5 64p 
709PC dil 36p 
710HC to5 65p 
710PC dil 59p 
723CN 65p 
741CH to5 66p 
741CN 8di1 27p 
747CN 70p 
748CN 36p 
NE531T 12Cp 

o PT07 segdisplay 

0.43" High Efficiency HP: 
5082- 7650 red CA 
5082- 7653 red CC 
5082- 7660 yellow CA 233 
5082- 7663 yellow CC 
5082- 7670 green CA 
5082- 7673 green CC 

0.3" Standard HP 
5082- 7730 red CA 
5082- 7740 red CC 

0.5" Fairchild 
FND500 red CC 150p 

NE531N 105p FND507 red CA 150p 

TERMS: CWO pse., VAT to be dded at 8% (inland), pp 25p per orde . When ordering front the 
OSTS and Amb t a single combined remittance and pp charge is suffi ient. Account details OA. 

}147p 

2 Gresham Road, Brentwood, Essen. 

7400 13 20 7455 35 24 74126 57 44 74185 134 

7401 13 20 7460 17 74128 74 74188 275 
7402 14 20 7463 74132 73 78 74,190 115 92 

7403 14 20 7470 28 74133 29 74191 

7404 14 24 7472 28 74136 40 74192 105 180 

7405 18 26 7473. 32 74138 60 74193 105 180 

7406 38 7474 27 38 74139 60 74194 105 187 

7407 38 7475 38 40 74141 56 74195 95 137 

7408 17 24 7476 37 74142 265 74196 99 110 

7409 
7410 

17 
15 

24 
24 

7478 
7480 48 

74143 
74144 

312 
312 

74197 
74198 

85 
150 

110 

7411 20 24 7481 86 74145 65 74199 160 

7412 17 24 7482 69 74147 175 74248 90 

7413 
7414 

30 
51 

52 
130 

7483A 
7484 97 

74148 
74150 

109 
99 

74249 
74251 

93 
90 

7415 24 7485 104 99 74151 64 84 74253 105 
7416 30 7486 40 74153 64 54 74257 108 
7417 30 7489 205 74154 96 74258 153 

7420 16 24 7490 33 90 .74155 54 110 74259 420 
7421 
7422 

29 
24 

24 
24 

7491 
7492 

76 
38 

110 
78 

74156 
74157 

80 
67 

110 
55 

74260 
74261 

153 
353 

7423 27 7493 32 99 74158 60 74266 40 
7425 27 7494 78 74159 210 74273 124 
7426 36 27 7495A 65 99 74160 82 130 74275 312 

7427 27 29 7496 58 120 74161 92 78 74279 52 

7426 35 32 7497 185 74162 92 130 74283 120 

7430 17 24 74100 119 74163 92 78 74290 90 

7432 25 24 74104 63 74164 104 74293 95 

7433 40 32 74105 62 74165 105 74295 120 
7437 
7438 

40 
33 

24 
24 

74107 
74109 

32 
63 

38 
38 

74166 
74167 20 

74298 
74324 

100 
157 

7440 
7441 

17 
74 

24 74110 
74111 

54 
68 

74168 
74169 200 

74325 
74326 

242 
247 

7442 70 99 74112 88 74170 230 200 74327 237 
7443 
7444 
7445 
7446 

115 
112 
94 
94 

74113 
74114 
74116 
74118 

198 
83 

38 
38 

74172 
74173 
74174 
74175 

625 
170 
87 
87 

120 
110 

74352 
74353 
74362 
74365 

10 00 
10 
775 
49 

7447 
7448 
7449 
7450 
7451 
7453 

82 
56 

17 
17 
17 

99 
99 

24 

74119 
74120 
74121 
74122 
74123 
74124 

119 
115 
25 
46 
48 

74176 
74177 
74180 
74181 
74182 
74183 

75 
78 
85 
165 
160 

350 

210 

74366 
74367 
74368 
74373 
74374 
74375 

49 
43 
49 
77 
77 

60 
7454 17 24 74125 38 44 74184 135 

LSN 
74377 124 
74378 93 
74379 130 
74386 37 
74390 140 
74395 139 
74396 133 
74398 180 
74399 150 
74445 92 
74447 90 
74490 140 
74668 110 
74670 249 

MISCELLENY , 

NE555 30p 
NE556 78p 
NE558 180p 
ICM7217 950p 
ICM7208 1495p 
ICL7106CP - 

LCD DVM IC 
955p 

LCD DVM KIT 
2480p 

31/. digit LCD 
display 1150p 
ICL7107 LED 
DVM kit 2065p 
ICM7216 - 8 digit 
1OMHz DFM/ 
timer £19.82 
for LED C.Cathl 

SCALAR ICs 
8629 150MHz 
divide by 100 

420p 
95H90DC 780p 
11C90DC 1400p 
8618 -new -divide 
by 100 or 10 
for 120 /60MHz 

450p 

The ICL7216B PI is still the cheapest way to make a ful 8 digit/ 1OMHz frequency counter /timer, 
and with 10 external components + display - it is also one of the simplest. For £19.82, it takes a 

lot of beating. The mains filters have been extended now to include a 6amp IEC version at £5.10, 
and with the amount of electronic noise on the average supply (next door's fridge, for instance) it 
is a really worthwhile addition to any sensitive equipment. LPSN TTL now includes many more 
of latest types, all - of course - are absolutely prime first quality types. And don t forget our range 
of OPTO displays includes Hewlett Package high efficiency 0.43" types in all colours - renowned 
as the finest quality in the market. For other types of component - discrete LEDs, radio and audio 
devices, tuner modules, kits etc., see our other advertisement for more details - or send for the 
AMBIT catalogue system. Part one (45p) includes details of our background 'standard' items, and 
the new part two includes all the latest introductions and developments, plus a rundown on OSTS, 

PROGRESSIVE RADIO 
31 CHEAPSIDE, LIVERPOOL L2 2DY 

MICROPHONES: EM506 Electret Dual Imp (50K t 6000) Imp Stick Mic, with Battery 
£11.00. Electret MOdelECM105 Pencil Hand Mics MO impedance, with standard jack £2.55. 
EM704 Tie Clip, Electretsupplied with battery 1K imp £4.95. UD130 Duel imp (50K + 6000) 
moving -coil dynamic mic, cardied response £8-25p. 
BUZZERS, GPO open type 3 -6V 30p. Large plastic domed type loud note 6 or 12 volts 50p. 
Solid state buzzers, miniature, 6- 9 -12 -24 volt 15ma 75p each. 
MAINS TRANSFORMERS, all 240V AC primary, postage shown in brackets per 
transformer. 6- 0.6100ma, 9 -0 -9 75ma, 12 -0 -12 50ma 75p each (15p). 0-4-6-9 150ma no mount- 
ing bracket, 65p (20p). 12.0- 12100ma 95p (15p). 12V 500ma 9Sp (22p). 12V 2 amp £2.25 (45g) 
12V 4 amp £2.75 (54p). 15 -0 -15V 1 amp £2.10 (45p). 30 -0 -30V 1 amp £2.75 (54p). 0-12-15-20-24- 
30V tapped at 2 amp £4.50 (54p). 20.0 -20V 2 amp £3.50 (54p). 25V 1.5 amp £1.45 (45g). 
18V 1.5 amp rectified £2.00 (45p). 35V 2 amp, 2-5V 2 amp Torpid £2.95 (54p). 20V 2.5 amp, 
£2.20 (540). Murata MA401L 40KHZ rec /send transducers £3.25 oair. 
SMITHS TRANSISTORISED AUDIBLE WARNING DEVICE, 6 -12V, 30p. 
BOARDS SURPLUS. Reed Board with 14 12v Reed SP c/o RLAS £1.75. LM309K 5v 
Regulator Panel 65p. 
NEW LOW COST MULTIMETERS, 
KRT100, 10000. P.V. 1 kV AC /DC., 150mA DC current, 0 -100K0 res. mirror scale, switched 
range selector, £4.65. 
KRT701, same as KRT100 but range selection is by prod insertion, £3.50. 
TAPE HEADS Mono Cassette £1.30. Stereo version £3.00. 
SOLDER SUCKER, high suction eye protection shield £4.95. 
PROJECT BOXES, black plastic ABS with lid 75 x 56 x 35 44p; 95 o 71 x 35, 52p 
115 o 95 x 36 60P. 
TERMS: cash with order, (or official orders from colleges etc). Postage 30p unless other- 
wise shown, overseas post at cost. VAT inclusive prices. New Illustrated Catalogue 
now ready. S.A.E. please. 

Progressive Radio, 31 Cheapside, Liverpool L2 2DY. Tel: 051 236 0852. 

co BRIGHTCASE 

Box your "HYTHE" MARINE BAND RECEIVER (P.W. Jan. & Feb.) in 

our BRIGHTCASE BC2 121 X (£27.25 without front panel: add 8% 

VAT). 

Use our Swiftcase SWF 222 (£16.95 plus 8% VAT) for your Burley 

P.S. (P.W. Nov. 78) Send for catalogue. 

WEST HYDE DEVELOPMENTS Ltd., 
Unit 9, Park St. Ind. Est., Aylesbury, H P21 1 ET. 

Aylesbury 20441. Telex 83570. 
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SOLVE your component bijny 
p roblems with this 

famous 
Catalogue 

The finest components 'cata- 
logue yet published. 
128 A -4 -size pages. 
About 2,500 items clearly 
listed and indexed. 

Profusely illustrated. 
Bargain List sent free. 

At £1.25, incl. p. & p., the 
catalogue is a bargain. 

Send the coupon below now. 
HOME RADIO (Components) LTD., 
Dept. PW., 234 -240 London Road, 
Mitcham, Surrey CR4 3HD 

Z4, O N Please write your Name and Address in block capitals 

4w 
,o I NAME I 

(4 , I ADDRESS 
O. =ol 
m 1 

1, äI 
I. HOME RADIO (Components) LTD., Dept. (ReQs. No I I r I P.W. 234 -240 London Road, Mitcham, Surrey London 91 

4 `CR43HD 

7 

296tí 

1J 

7 
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The best things 
come in 

little packages? 
Are you shopping for 
Antennas and Receivers? 

The JOYSTICK VFA gives you a six amateur band or 
continuous tuning (0.5- 30MHz) effective ground plane, 
efficient, substantially harmonic free, space saving antenna. 
Proven performance, testimonials world -wide bulge in our 
files! 
In use by amateur transmitting and SWL station 
and in Government communication. 

JOYSTICK ANTEN 
SYSTEM "A" 

200 w. p.e.p. OR for the SW 

s world -wide 

RIAS 
£41.00 

L 

SYSTEM "J" £47.95 
500 w. p.e.p. (Improved " "Q " on receive) 

"PACKAGE DEAL 
COMPLETE RADIO STATIONS FOR ANY L 

All packages include the JOYSTICK VFA (System "A") Eft fe 
cables, matching communication headphones. Delivery S. 

ASSEMBLED IN SECONDS. You SAVE £14.15 on each 

PACKAGE No. 1 
Features R. 300 Rx. 

PACKAGE No. 2 
FRG7 Rx. 

PACK 
Features SR 

AGE No.3 
X 30 Rx. 

PACKAGE No.4 
Our "Rolls" - RX. FRG 7000 

., S 
OCATI ON 

,der, all necessary 
rcurìcor our risk. 
PACKAGE DEAL! 

£222.00 

£237.45 

£212.45 

£402.00 

RECEIVERS ONLY 
R.300 £184.50 FRG7 £199.95 
SRX 30 £174.95 FRG 7000 £364.50 

All prices are correct at time of going to press 
and include VAT at Ill % and carriage. 

BARCLAYCARD( 

G3CED 

Just telephone 
your card number 

Phone 0843 62535 (ext. 5) 
(or 62839 after 
office hours) 

or write for details, send 9p stamp 

G3VFA 

5, Patridge House, Prospect Road, Broadstairs, 
CT10-1 LD. (Callers by appointment). 

8 

ELECT 
FORA GOOD DEAL 

WE PAY POSTAGE on C. 

value. 
WE GIVE DISCOUNTS on 
value over £10.00; 10% for lis 

WE GUARANTEE all gooc 
specification - no seconds, n 

WE GIVE SERVICE to all o 

microfilm orders, computer p 

sonal supervision. 

BETTER THAN MOST 

.0. orders in U.K. over £5.00 list 

U.K. C.W.O. orders - 5% for list 
t value over £25.00. 
s are brand new, clean and to 

surplus. 
ders large or small - to help we 
rocessing and double check per - 

. mp¡Itil'S T`S A.I LEC1R 
ow hot 

n overstock 
it 

ed 
bees' 

are ou deys 
tro,,,o d ed Pr'ces' 

Or 
adverts 

at greatly u t and Price 
as %you e 

time tio 
O 

ßyo or 12 

and siate de lrE- 

V.AT.MUST 
BE ADDS 

Specialist 
Mail Order 
Suppliers 
Since 1961 

lm P 
Ir 

ItnobslEa01e1 AOP 
Sie, 

nm 
pWminium 0P e32 
K3011 

lda ? ml 
450p 

B32 

4 for £1 
j1s 1NF 250V eaec ch£1 

12047NF 
63V 

e n £1 

41.01'p';6/1\1 
each£1.0 

Tene Siemens 5604 F 

IV 7pF 160. 
200for 

£Z 

K3013 idra 4 mm) 
K30/5 lda 2 

JV23166 
PrJV 18/4 in 504 Pr. 

Po 

Green or Blue glue:FPLi. 11 

JV 18 in Red.Yeftow 8 a Yellow 204 
id/23 

In Re . 

matrix f 

Grey 
and 5" - 3.4' SOP 

V robo 

er cores 0 204 
Transfgelclere kit ES 

2Y 
O 

Edge connectors 

15" gold flash gOP 
g waY old Slash 

24 way .15 gold 250V 
aWltchea 25p 

25 
OPS T 

No 500 centre -oft 

DPD 

Cera p2: 9,74 
=. 

48 

aiac 

for 

e 
5VJ50Hz 

sit, w U ectors 
36 50P 

E 

3111 F163VFa 63V1 100 
OV1820P 6 4700P £2.50 

31310. 63 

PoIYP"Vene 
Slemg7 

003 301 00. 

470. 2200 
anV 100 for £4 

10000PF 32231 
6800: ter Siemens 

B .0471 
Polyeslead .033:00.39/2501 
8,-,a1 

0. .15;250 anV Ike £1 

gh 
volta32227Yester 

Sleme 
4KV each 

P 
p25PF 1KV each 

Mounting 

NNE 
ARE 

t ester PC PoIY 32234 
0 Siemens 

B 
each 

2s p_68I250 

t. DISTRIBUTORS 
FOR 

ATIONA 

Oki" ITS 

NASCOM M CROCOMPU 
ER £(97.50 net 

stock from 

for delivery items available 
now. 

'A T orting 
Nascom 

discounts. 
Also suppnvited.0uantity Onts. SOR 
En4u ¡ries D.2 MICR 

MOTOROLA 
5.87 net 

Ifovr68 
Microcomputer 

07 

(for the 
V .A.T- 

Two depots to serve you 
One North, One South 

All communications, orders 
etc., to Englefield Green 
address, Dept. PW3. 

ELECTRO ALUS LTD 

CATALOGUE 9 

Yours for the asking - 
and it's FREE 
Completely revised, up -dated and 
more attractively presented. 120 
pages- semi -conductors, I.Cs, 
Opto- electronics, Rs, Cs, materials, 
tools, connectors, etc. etc. And 
you'll be delighted with our three - 
month competitive stabilised price 
list. 

28, ST. JUDES ROAD, ENGLEFIELD GREEN, 

EGHAM, SURREY TW20 OHB 

Telephone Egham 3603 Telex 264475 
Northern Branch - 680, BURNAGE LANE, 

BURNAGE, MANCHESTER M19 1 NA(061)432 4945 
Shop hours 9 -5.30: 1.00 pm Sat. 
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The Sinclair PDM35. 
A personal digital multimeter for only £Z9.95 

1 +8 %VATI 

Now everyone can afford to 
own a digital multimeter 

A digital multimeter used to 
mean an expensive, bulky piece of 
equipment. 

The Sinclair PDM35 changes 
that. It's got all the functions and 
features you want in a digital 
multimeter, yet they're neatly 
packaged in a rugged but light 
pocket -size case, ready to go 
anywhere. 

The Sinclair PDM35 gives you 
all the benefits of an ordinary digital 
multimeter - quick clear readings, 
high accuracy and resolution, high 
input impedence. Yet at £29.95 
( +8% VAT), it costs less than you'd 
expect to pay for an analogue meter! 

The Sinclair PDM35 is tailor - 
made for anyone who needs to make 
rapid measurements. Development 
engineers, field service engineers, 
lab technicians, computer specialists, 
radio and electronic hobbyists will 
find it ideal. 

With its rugged construction 
and battery operation, the PDM35 is 
perfectly suited for hand work in the 
field, while its angled display and 
optional AC power facility make it 
just as useful on the bench. 

What you get with a PDM35 
31/2 digit resolution. 
Sharp, bright, easily read LED 
display, reading to ± 1.999. 
Automatic polarity selection. 
Resolution of 1 mV and 0.1 nA 
(0.00014A). 
Direct reading of semiconductor 
forward voltages at 5 different currents. 
Resistance measured up to 20 Mn. 
1% of reading accuracy. 

Practical Wireless, March 1979 

Operation from replaceable battery 
or AC adaptor. 
Industry standard 10 M11 input 
impedance. 

Compare it with an 
analogue meter! 

The PDM 35's 1% of reading 
compares with 3% of full scale for a 
comparable analogue meter. That 
makes it around 5 times more 
accurate on average. 

The PDM35 will resolve 1 mV 
against arc,. 10 mV for a 
comparable analogue meter - and 
resolution on current is over 1000 
times greater. 

The PDM35's DC input 
impedance of 10 M n is 50 times 
higher than a 20 kf /volt analogue 
meter on the 10 V range. 

The PDM35 gives precise 
digital readings. So there's no need to 
interpret ambiguous scales, no 
parallax errors. There's no need to 
reverse leads for negative readings. 
There's no delicate meter movement 
to damage. And you can resolve 
current as low as 0.1 nA and measure 
transistor and diode junctions over 
5 decades of current. 

Technical specification 
DC Volts (4 ranges) 
Range: l mV to 1000 V. 
Accuracy of reading 1.0% ± 1 count. 
Note:10 M n input impedance. 
AC Volts (40 Hz -5 kHz) 
Range: IV to 500 V. 
Accuracy of reading:1.0 %± 2 counts. 
DC Current (6 ranges) 
Range: l nA to 200 mA. 
Accuracy of reading: 1.0% ± 1 count. 
Note: Max. resolution 0.1 nA. 

Resistance (5 ranges) 
Range: 1f to 20 Mn 
Accuracy of reading: 1.5% ± 1 count. 
Note: Also provides 5 junction -test 
ranges. 
Dimensions: 6 in x 3 in x 11/2 in. 
Weight: 61/2 oz. 
Power supply: 9 V battery or 
Sinclair AC adaptor. 
Sockets: Standard 4 mm for 
resilient plugs. 
Options: AC adaptor for 240 V 
50 Hz power. De -luxe padded 
carrying wallet. 30 kV high voltage 
probe. 

An unbeatable pedigree 
The Sinclair PDM35 comes to 

you from the same stable as a whole 
range of electronic world -firsts - 
from custom large -scale IC's and 
laser -trimmed resistor networks, to 
programmable pocket calculators 
and miniature TVs. 
Tried, tested, ready to go! 

The Sinclair PDM35 comes to 
you fully built, tested, calibrated and 
guaranteed. It comes complete with 
leads and test prods, operating 
instructions and a carrying wallet. And 
getting one couldn't be easier. Just fill 
in the coupon, enclose a cheque/ PO 
for the correct amount (usual 10 -day 
money -back undertaking, of course), 
and send it to us. - 

We'll mail your PDM35 by return! 
Sinclair Radionics Ltd, 
London Road, St Ives, Huntingdon, 
Cambs., PE17 4HJ, England. 
Regd No: 699483. 

Send to: Sinclair Radionics Ltd, London Road 
St Ives, Huntingdon, Cambs., PE17 4HJ. 
Please send me a Sinclair PDM35 @£29.95 
plus £2.40 (8% VAT) and 65p P &P, total £33.00. 

Please include (tick items required): De -luxe 
padded carrying case © £3.00 (inc VAT). 
AC adaptor for 240 V 50 Hz power 
©£3.00 (inc VAT) 

I enclose cheque /PO for 
(indicate total order value), made payable to 
Sinclair Radionics Ltd. PW3 

Name 

Address 

I understand that if I am not completely lib 
satisfied with my PDM35 in every way, . C 

I may return it within ten days for a full' y` 
cash refund. 

sinlair 
World leaders in fingertip electronics 
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tr °61cs FIRST with the NEW 

MODULAR KEYBOARD SYSTEM 
Catronics Ltd. are proud to announce the introduction of the 
World's First Modular Keyboard Kit available to the home 

constructor! 
The PCB is designed to take a maximum of 70 keys but may be assembled with a 

smaller number of keys for a simpler keyboard. 
The board is not dedicated to any specific coding, allowing it to be used for any pro- 

ject whether it requires ASCII. Baudot or any other code. Thie makes it suitable for 
many projects including: 

E.T.I. -System 68 MPU (54 keys) 
RadCom -G3PLX RTTY VDU (36 keys) 
Auto morse sender, etc. 

The Keyswitches themselves are single pole push -to -make type and require no 
extra mechanical mounting arrangements. 

A legend sheet is provided with each kit enabling the constructor to label the keys 
to suit individual requirements. 

Kit for 70 station Keyboard £29.00 
Please add 50p for postage. 

SPECIAL PRICES for 
7400 SERIES TTL 

7400 14p 7421 
7402 14p 7427 
7403 14p 7428 
7404 15p 7430 
7406 4Op 7432 
7408 18p 7440 
7410 16p 7442 
7411 
7412 24p 7473 
7414 78p 7474 
7420 17p 7475 

All new, full specification, full Guarantees. 
Mostly National and Texas products 

31p 
29p 
38p 
18p 
27p 
18p 
73p 
75p 
35p 
29p 
46p 

7483 
7485 
7486 
7490 
7492 
7493 
7496 
74107 
74121 
74123 
74126 

78p 
£1.12 
33p 
36p 
52p 
39p 
97p 
35p 
29p 
79p 
61p 

74145 £124 
74150 £1.07 
74153 69p 
74157 72p 
74161 99p 
74164 £1.12 
74165 £1.12 
74166 £1.60 
74170 £2.48 
74174 94p 
74175 94p 

74177 
74180 
74188 
74192 
74193 
74195 
74196 
74221 
74H00 
74H04 
74H10 

84p. 
82p 

0 £3.4 
£1.38 
£1.38 
£1.03 
£t .00 
£1.75 

35p 
434 

10% DISCOUNT on TTL orders over £20. 
Prices INCLUDE VAT but please add minimum of 30p for post & pkg. 

Send SAE for FREE PRICE LIST or 45p+ large 04)181p SAE 

cs pyofourDATACATALOGUE. atroni 

for VALUE & VARIETY in 

FREQUENCY COUNTERS 
In.addition to our popular 250MHz and 500MHz counters we have 
produced a NEW 200MHz COUNTER KIT specially for home 

constructors. 
Our new KF200 counter, although small, 

is a no- compromise design. It offers: 
A full 8 digit LED display. 
A frequency range of 10Hz to 200MHz. 
An accuracy of 10Hz at 30M Hz, 50Hz at 180M Hz in normal home environments. 
5/6 volt operation from batteries or mains PSU. 
Power consumption of only 1W maximum. 
A crystal oscillator at SMHz which doesn't need any special setting up equipment. 
Small size 4" x 2" x 1 ". 
Uses only 4 i.c.s. 
Assembly time of about 2 hours. 
Full illustrated assembly instructions. 

The KF200 consists of 2 PCB assemblies, one being the complete input and counter 
unit (Suitable for direct driving an 8 digit common cathode display), the other, the dis- 
play unit. Both units are available in kit or assembled /tested module form. Prices 
(INCLUDING VAT). 

Input/Counter Kit £59.00 Display Kit £12.96 
Input/Counter Module £68.50 Display Module £16.64 

Add 75p for Post & Pkg. 

This new Catronics model KF200 complements 
our DFM5, a 250 MHz, 7 DIGIT MAINS /12v 
HIGH QUALITY Frequency Counter, and the 
DFM 500 -a REAL 500 MHz - try some of the 

others actually at this frequency. 
Both are absolute value for money and are available now with 

better than 1 -in -107 reference oscillators as /S models. 

Special Prices, INCLUDING VAT: 

DFM5 
DFM 500 

£148.50 
£177.12 

DFM5/S 
D F M 500/S 

Add E5 for Insurance and for Securicor Delivery 

£191.70 
£220.86 

Catronics Ltd. (Dept 983 , Communications House, 20 Wallington Square, Wallington, 
Telephone: 01 -669 6700. Open Mon. -Fri. also Sat. a.m. Surrey SM6 8RG 

k ..i 

e 
i BARCLAYCARD il )e 
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Leading detector 
designs now 

available as kits 
Super performance true TR /IB (Transmit Receive /Induction Balance) 
metal detector using the very latest integrated circuitry. The most 
sophisticated detector now available in kit form. Range for coin 8" to 12" 
depending on conditions: PP3 battery lasts over 50 hours: fully adjustable 
shaft & search head. Plus many other refinements. If you are thinking of 
buying any other detector - phone us first (without obligation) for a frank 
comparative assessment. Or send S.A.E. for instruction sheet which gives 
more information than space here permits. 
"Shadow" metal detector £29.95 post paid 
"Shadow" kit (pre -wound coils) £22.50 post paid 
Padded headphones £5.50 
Send 25p for assembly manual refundable against kit 
purchase 
Building your own detector? Then we can supply the 
hardware 'shell'. Including fully adjustable shaft with 
handle. Special clips to mount your own control 
housing (any box is suitable) and search head 
mouldings with adjustable ball joint hinge. 
Suitable for any type of detector (BFO- TR- IB -PI, etc.) including those published 
in this and other magazines. As used for our own "Shadow" detector. 
Supplied undrilled as a kit with full instructions. 
Detector "Shell" kit £7.50 post paid 
SPECIAL OFFER: To every purchaser of our "Shell" kit we are giving away a copy of 
our publication 'Metal detector design notes' which gives much useful information on 
many different types of metal detectors and detection techniques, including TR, IB, BFO, 
PI, VLF, Proton Magnetometer, Discriminators, Phase locked loops, Harmonic mixing, Hall 
effect, Off resonance, Coupled field, Faraday shields, Push button tuning, Legal frequencies, 
other legal requirements, how to obtain Home Office approval, etc. etc. Contains many interesting 
circuits (including commercial designs) too numerous to list. A wealth of priceless information much 
of which has not been published before. 

A good all round low cost metal detector, 
200mm (89 annular search head gives wide 
scan with easy pinpointing. Simple high ef- 
ficiency B.F.O. circuitry draws 4 5mA, inexpen- 
sive battery gives over 100 hours search time. 
Ferrous /non ferrous discrimination possible. Ex- 
tra lightweight, 300 gms (10.5 ozs) with 
battery -eliminates arm fatigue, even for a 
child. The lowest priced metal detector. 

ALT3- £12.95 + El towards p +p. 

Build it yourself. Very detailed manual -ideal 
for a beginner as a first project (must be able to 
solder). Pre -wound search loop and tuning coil, 
absolutely everything supplied except tools and 
battery. The least expensive way of buying. The 
parts bought separately might cost you more, 
certainly it'd take more time. Makes a great 
present for a younger brother, etc. (buy it for 
him -use it yourself I). 

ALT3 (kit) -£9.95 + £1 towards p +p. 

Accessories for ALT3 
Stethoscope adaptor 85p post 
paid 
Padded headphones £490 post paid 
Send 25p for Assembly Manual refundable against 
kit purchase. 

All rices include VAT 

QUALITY NOTE: All Altek detectors use high epoxy glass /roller tinned boards. Some manufacturers 
still use plain copper which quickly corrodes in damp weather. All Altek detectors are Home Office approved. Phone in your credit card number now (24 hour answering). 

Mail Order only please Callers by appointment Write or Altek Instruments r T 
Dept. PA 1 Green Lane 
Walton -on- Thames Surrey 

Phone- - Now !!I\ 

(093 22) 
-r 44110 k 

ANYTIME! 
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r 70 & 100 WATT 
MONO DISCO AMP 
Size approx. r 

I 

14 " ", 4 10; "' 
Brushed aluminium Pi, 

fascia and rotary controls. 

- I ïl'I ` , Five vertical slide controls master volume, 
tape level, mic level. deck level. PLUS INTER DECK FADER 

for perfect graduated change from record deck No. 1 to 

No. 2, or vice versa. Pre fade level control 70 watt f57 
(PFL) lets YOU hear next disc before fading 140 wan Peak 

It in. VU meter monitors output level. p & p (4.00 

Output 100 watts RMS SUO watts peak. 100 watt f655 

EMI SPEAKER BARGAIN 
Stereo pair 350 kit. System consists of 13" x 

8" approx. woofer with rolled surround; 21/2" 

approx. Audax tweeter, crossover components 
and circuit diagram. Frequency response 20 Hz 

to 20 KHz. Power handling 15 watts RMS. 20 
watts max. 8 ohm impedance.., 

f 14.95 
Pet stereo p 

+£348 p &p. 
air 

Mullar 
As above but complete with all woodwork in kit form. finished in 

simulated teak veneer, with instructions Per stereo pair 
Size approx 20 "x 11 "x 9'h" f28.00 + £5.00 p &p. 

Bs R Manual single play 

record deck with auto- 

\ return and cueing lever, fitted with stereo 

ceramic cartridge 2 speeds with 45 r. p m. 

spindle adaptor ideally suited Irom home 

or disco use f 10.95 p &5 000 PRICE f2 55 

TURNTABLE BARGAINS FOR PERSONAL SHOPPERS 

GARRARD 865e Deck GARRARD SP25 MKIV Deck 

f26.95 with Shure head f25.95 
Plinth and cover for BR decks f 6.00 

BARGAINS FOR PERSONAL SHOPPERS 

PORTABLE 
STEREO 
RADIO 
CASSETTE 
RECORDER 

UNREPEATABLE 

MW, LW, SW and Stereo VHF. 

6 watts output Battery /Mains operation 

16o 16 VOLT MAINS TRANSFORMER, 21/ amp. 

Garrard Record auto deck on plinth with 

stereo cartridge ready wired. 
LEO 5 function men's digital watch 
stainless steel finish 
LCO 5 function men's digital watch 
stainless steel finish 

LCD 8 Function CHRONOGRAPH men's digital 
watch, stainless steel finish. 

Battery7Mains cassette recorder with built 

in 'Mc. 

AM /FM DIGITAL CLOCK 
RADIO Accurate 4 Digit 
Electronic Clock with 1/2" LED 

display. Buzzer and 

snooze timer. 

AUDIO MODULES IN 
BARGAIN PACKS 
CURRENT CATALOGUE 

PRICE £ 
AT OVER 

ACCESSORIES ARE ONLY 
AVAILABLE TO THOSE 
CUSTOMERS WHEN BUYING 
OUR BARGAIN PACKS. 

PER PACK 

SEE OUR PRICES 

1 
PACK 1.2 xe LP1173 10w. RMS output power audio 
amp modules, + 1 Lei 162/2 Stereo pre amp for 
ceramic and auxiliary input. 

OUR PRICE f 4.95 
p +p 

PACK 2. 20LP1173.10w. RMS output power audio ACCESSORIES 
amp modules +l LP1184/2. Stereo pre amp for Suitable powersupply parts including 
magnetic, ceramic and auxiliary inputs. mains transformer, rectifier, smoothing 

alto&OURPRICE 

£7.45 
and outputcanacitors. £1.95 

P +Pí1.00 f1.00p +p 

2 

Wog 

f69.95 
f2.50 

£11.95 
f5.95 
f6.95 

f13.95 

£12.95 

£11.95 sFa.s 
125 Watt Power Amp Module 

Mains power supply for above unit. 

MUSIC CENTRE CABINET with hinged smoke 

acrylic top, finished in natural teak veneers, 
size 301/4" o 14' /í' x 71/4" approx. 

MOLLARD Built power supply 

DECCA OC 1 000 Stereo Cassette P.C.B. 

complete with switch oscillator coils and 
tape- heads. 

DECCA 20w Stereo speaker kit comprising 

2 8" approx- bass units + 2 3'," approx. 

tweeter inc. crossovers 

VIDEOMASTER' Super Score TV Game 
with pistol mains operation 

PORTABLE RADIO /CASSETTE RECORDER, AM /FM 
LW, MW, SW, VHF mains /battery operation. 

7" TAPE TRANSPORT Mechanism -a selection 
of models from 

SANYO Nic /cad. battery, with 
mains charger equivalent in 

size and replaces 4 SPI. 1 

type baits. Size 3 / "x 1'/" 
x 2" approx. 

£7.50 f1P 

+ 

50p 

£13.95 
f3.50 

f5.95 

£1.50 

£2.95 

f20.00 
f14.95 

th clock. 

f41.95 
£8.95 

AM/FM STEREO 
TUNER AMPLIFIER CHASSIS 
COMPLETE WITH DECODER 

Ready built. Designed in a slim form for compact, modern installation. 
Rotary Controls Vs, 0n /OR, Bass, Treble, Balance. 
Push Buttons for Gram, Tape, VHF, MW, LW and 5 button rotary 

Power Output 5 watts per channel Sine at 2% THO into 15 Ohm 

7 watts speech and music. 
Tape Sensitivity Playback 400mV /30K OHM for max output Record 

200mV/50K output available from 25KHz (t 50mV /100K) deviation 
FM signal Frequency Range (Audio) 50Hz to 17KHz within ±1013 

Radio FM sensitivity for 3dB below limiting better than 10 uV 

AM sensitivity for 20dB S/N MW 350 uV /Metre LW 1mV /Metre 
Size approx length 16" x height 23/4" x depth 43/4" 

240 Volts AC Complete with Circuit diagram. f 19,95 f2.5Ó 

FOR pNAI 
pERS 
SN°PPERS 

oNIY 

GARRARD 
BARGAIN 
LIST PRICE 4ä>10---- 

OUR PRICE f 39.95 

86 SB MKII. 
Belt drive, 

2 speed turntable 
module with 
plinth and cover, 

20 x 20 WATT STEREO AMPLIFIER 
Viscount IV unit in teak simulate cabinet. Silver fascia with aluminium 

rotary controls /pushbuttons, red mains indicator and stereo jack 
socket. Functions switch for mic. magnetic and crystal pickups, 
tape tuner and auxiliary. Rear panel features two mains outlets 
DIN speaker and input sockets plus fuse 20x20 watts RMS 

40x40 watts peak. For use with 8 to 15 ohm f29.90 
. s p ea k ers 

+ f2.50 p &p 

SpEC1 FOR PERSONAL SHOPPERS ONLY 
FREE. 4 dimensional stereo sound adaptor. when purchasing the 
20x20 Viscount amplifier. 

30x30 WATT AMPLIFIER IN KIT FORM 
For the experienced constructor complete in every detail, same 
facilities as Viscount IV, but with 30x30 output. 60x60 watts 
peak. For use with 4 -15 ohms speakers. f23.00 without cabinet. 

(29.00 complete with cabinet. p &p £2.50 in each case. 

£23.00 + £2.50 (NOTE Cabinet not £29,00 f +2p &0' 

without cabinet. P &P available separately.) complete with cabinet. 

SPPetu h 30x30 WATT AMPLIFIER IN KIT 
Case WITH SPEAKERS 

2 Goodman compact 12" bass woofers with cropped size 14,000 

Gauss magnet. 30 watt RMS handling + 3' /e" approx. 

f49.00 tweeters and crossovers. 
p &p £4 00 

BUILTAND READY TO PLAY 39.00 
30x30 Viscount. Available fully built and tested. + p &p £2.50 

C 
323 EDGWARE ROAD, LONDON W2 

21D HIGH STREET, ACTON W3 6NG 

ALL PRICES INCLUDE VAT AT 121/2% 

All items subject to availability. Price correct at 
14.12.78 and subject to change without notice. 

50 W 
DISCO AMP 

(29.95 
P &P f2.50 
Size approx. 

1335" x 5'/" x 63/4" 1 

50 watts rms. 100 watts peak output. &g features include two disc 
inputs. both foe ceramic cartridges, tape input and microphone input. 
Level mixing controls fitted with Integral push -pull switches. Independent 
bass and treble controls and master volume. 
SPECIAL OFFER. The above 50 watt amp plus 4 GoodmansType 8P. 8" 
speakers- Package price (45.00 + (4.00 PAP. 

Recommended set of 
rotary stereo controls 

comprising BASS, TREBLE, 
VOLUME and BALANCE. 

P +P 501, 95p 

STEREO 
CASSETTE 
TAPE DECK 
ASSEMBLY 
Consisting of ready built tape 
transport system /mechanism, 
mated to the electronics. 
Unit is ready hour for in- 
stalling into cabinet of 

awn choice. Features include 
pause control, solenoid assisted 
auto -stop, 3 digit tape counter, belt 
driven balanced fly wheel by 00 motor 
with electronic speed control, twin VU meters. Specilication Power 

Output, more than 0.5v, mic. -65dB 10K1í. DIN -47dB 100K fL 
Track.2 channel stereo record play -back, Tape speed 4 8cm /sec Freq. 
response 50.1200 Hz signal to noise ratio 42d8 Recording system AC bias 

Erasing system AC erase Bias Freq. 57KHz. Compatible for both normal and 

chrome dioxide tapes. Size of mechanism only 4'2" x 61/4"x 11'n" approx. 
included a moulded top -plate as illustrated 

131/4" x 91/4" approx with circuit diagram. £2 5.00 P &P £2.50 

Opt. extras Mains transformer to suite 12.50 + El p & p. 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01 -723 8432. 9.30am- 5.311pm. HO day Thursday. ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK 
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ENGINEERS 

YOURSELF FOR A 

Thisk-kpage 
FREE book 

shows how! 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a 

better job, higher pay? "New 
opportunities" shows you how 
to get them through a low - 
cost, Home Study Course. 
There are no books to buy 
and you can pay as you learn. 

This easy to follow GUIDE 
TO SUCCESS should be read 
by every ambitious engineer. 
Send for this helpful 44 -page 
free book NOW! No obligation, 
nobody will call on you. It 
could be the best thing you 
ever did. 

CHOOSE A BRAND NEW FUTURE HERE 

' 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

MIS NM CUT OUT THIS COUPON II I= MIN 
Tick or state subject of interest. 

Post to address below. 

ELECTRICAL & 
ELECTRONICS 
Practical Radio & 
Electronics 
(with KIT) 
Electronic 
Engineering 
Certificate 
General Elect. Eng. 
Certificate 

C. & G. Elect. 
Installations 
Elect. Install. & 
Work 
C. & G. Elect. 
Technicians 

RADIO & 
TELECOM- 
MUNICATIONS 
Colour TV 
Servicing 

C. & G. Telecoms. 
Technician's Cert. 
C. & G. Radio, 
TV & Electronics 
Mech. Cert. 
Radio & TV 
Engineering 
Course rl 

Radio, Servicing & 
Repairs 
Radio Amateur's 
Exam. Il 

Png & 
Decoraintiating 

MECHANICAL 
A.M.S.E. (Mech.)' 

AUTO & AERO General Mech. 
Motor Mechanics Eng. 
C. & G. Motor V. Inst. Engineers & 
Mechanics Technicians 
General Auto Maintenance 
Engineering Engineering 

Welding 

MANAGEMENT & 
PRODUCTION 

1 Computer 
Programming 
Inst. of Cost & 
Managements 
Accts. 

A.M.I.M.I. 
Air Registration 
Board Certs. 
M.A.A.II.M.I. Dip. 

CONSTRUC- 
TIONAL 
Heating, Ventilating 
& Air Conditioning 

Architectural 
Draughtsmanship 
& Design 
L.I.O.B. U 
Carpentry & 
Joinery 
Plumbing 
Technology 1 
General Building 

DRAUGHTS- 
MANSHIP & 
DESIGN 
General 
Draughtsmanship 
A.M.I.E.D. 
Electrical 

1 n 
1 

I 

Draughtsmanship 

G.C.E. 
-58 '0' & 'A' Level Subjects 
-over 10,000 Group Passes! 

Aldermaston College 
Dept. TPW 24, Reading RG74PF 

also at our London Advisory Office, 4 Fore Street Avenue, London 
EC2Y 9DT. Tel. 628 2721. 

1 

1 

1 

1 

1 

NAME (Block Capitals) 

ADDRESS 

Postcode 

Other subjects of interest Age 

Accredited by C.A.C.C. Member of A.B.C.C. 

1 

1 

1 

1 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

12 

J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF. Tel: 20767 
400mW ZENERS Unmarked Good 3.6, 6.8, 10, 11, 12, 13, 16, 18, 24, 30, 33, 36v. All 
at 10 for 40p. 
ERIE RED CAP 01uf 100v.w. SUB -MINIATURE CAPACITORS @ 5p each. BD1874Amp NPN PLASTIC POWER NPN TRANSISTORS @ 5 for £1. MURATA 10.7MHz CERAMIC FILTERS @ 27p, VERNITRON FM4 10.7MHz FILTER @ 50p, MURATA455KHz BFB FILTER @ 30p. 
10 Amp S.C.R.s 100 PIV @ 25p, 400 NV @ 50p, 800 PIV @ 60p. 
DAU TRIMMERS 2 to 9pf 5 10p, 6 to 45pf @ 10p, 0 to 125pf @ 12p, 8 to 140pf @ 15p, TETFER VHF TRIMMERS 1 Opt @ 18p. 
VHF POWER TRANSISTORS unmarked Good 2N 3375 @ £t, 2N 3866 5 3 for 75p, 2N 3553 5 3 for £1.10. 
ELECTROLYTIC CAPACITORS 1000uf 100v.w. 5 50p, 2200uf 100v.w. 5 60p, 3300uf 64v.w. @ 60p, 3300uf 40v.w. @ 50p. 
HCBU CRYSTALS 38MHz, 40MHz, 44.3MHz, 45.9MHz, 46.5MHz, 46.7MHz, 48.3MHz, 50.1 MHz. All at 50p each. 
3 PIN PLUG AND SOCKET like R.S. European Type with Two Metres of Cable @ 75p 
pair. 
10 ASSORTED PUSH BUTTON BANKS less knobs for £1.30. 
SUB- MINIATURE TANTALUM 4.7uf 10v.w., @ 5p, 6 for 25p. 
502 Watt ZEN ERS assorted untested @ 57p. 
DISC CERAMICS 01 of 50v.w. @ 20p doz, 1 of 18v.w. @ 25p doz. 
100 MINIATURE DIODES CV 9637 pre -formed leads @ 57p. 
VHF FETS 40673T @ 33p, E304 @ 25p, J310 @ 20p, MFE 131 @ 60p, BF 256 @ 25p, 21,13819T @ 20p. 
MINIATURE BUTTERFLY PRE -SET VARIABLE CAPACITORS spindles easily extended 25 x 25pf 5 50p, 38 x 38pf @ 60p, 38 x 38pf Wide Spaced @ 65p. 
60 VARI -CAP DIODES LIKE BA 102 untested @ 57p. 
200 } } Watt RESISTORS assorted for 75p. 
MULLARD VARIABLE CAPACITORS Solid Dielectric 195 +80pí @ 40p. 
30 ASSORTED 10XAJ CRYSTALS @ £1.10, 20 FT 243 CRYSTALS assorted £1.50, 20 FT 241A CRYSTALS assorted @ £t .10. 
50 10X CRYSTALS assorted @ £1.50 (P. & P. £ 1.50). 
TRANSISTORS BC 548 @ 10p. 6 for 50p. BC 549 @ 10p, 6 for 50p. 
PLASTIC TRIACS 400 PIV 6 Amp @ 60p each. 
COIL FORMERS g" Dia. with core at 6 for 25p. 
McMURDO 8 PIN PLUGS @ 20p, 8 PIN SOCKETS @ 20p, COVERS @ 15p. 
600MHz FREQUENCY 8 DIGIT COUNTERS HFC 600 @ £115. 
2 Gil. STRIPLINE NPN TRANSISTORS @ £1 each. 
100uf 100v.w. WIRE ENDED ELECTROLYTICS 10p, 5 for 35p. 
MC 3340 ELECTRONIC ATTENUATOR I.C. with data @ 50p. tuf 25v.w. ELECTROLYTICS at 6 for 25p. 
20 PHOTO TRANSISTORS AND DARLINGTONS assorted untested @ £1. 
SOLDER -IN FEED THRU's 6.8pf, 1000pf all 20p doz. 
MULLARD T PACK 800MHz TRANSISTORS BF 362 @ 25p. 
CRYSTALS 10X 8010KHz @ 40p, IOXAJ 7010KHz 5 30p. 
VARIABLE CAPACITORS 25 + 25 + 25pf }" Spindle direct drive @ 75p. 
ELECTRET MICROPHONE INSERTS with FET Pre -amp @ £1.85. 
Please add 20p for post and packing, unless otherwise stated, on U.K. orders under £2. Overseas post at cost. 

SINCLAIR PRODUCTS microvision tv uk 
model £895. PDM35 £27.25. mains 
adaptor £3.24. case £3.25. DM350 
£67.80, DM450 £96.50, DM235 £4945. 
rechargeable batts £7.50. mains adaptor 
£3.7a enterprise prog calculator £2195. 
cambridge prog calculator £1313. prog. 
library £345. mains adaptor £3.45. 
COMPONENTS send s.a.e. for full list. 1 lb 
FeCI £1.05. dalo pen 73p. 60 sq. ins. pcb 
55p. laminate cutter 75p. small drill 20p. 
zn414 £1.05. pcb and extra parts for radio 
£385. case £1. 1N4148 1.4p. 1N4002 
2.9p. 723 29p. 741 15p. NE555 23p. 
bc182b, bc183b, bc184b, bc212b, bc213b, 
bc214c 4.5p. plastic equivs bc107, bc109 
4.8p. ,W 5%Eí2 resistors lOR to 10M 1p. 
0.8p for 50+ of one value. electrolytics 16v 
5/1/2/5/10/22mf 5p, 100mf 6p, 1000mí 
10p, 1500mf ¡PC) 3.4p, 10v 2mí 1.7p, 
1000mí 5.1p, 2200mí 6p. polyesters 250v 
.015, 068, 1 mf 1íp, ceramics 50v E6 22pf 
to 47n 2p. polystyrenes 63v Eí2 100 to 10n 
3p. zeners 400mW E24 2v7 to 33v 7p. 
TV GAMES send s.a.e. for data. AY -3 -8500 
+ kit £8.95. AY -3 -8600 + kit £1250. Wipe 
out chip + kit £17.90. Stunt cycle chip 
£6.90, kit £4. Rifle kit £495. Road race chip 
+ kit £17.90. 
TRANSFORMERS 6 -0 -6v 100ma 74p, 

110 £2.35. 6.3v 11a £189. 9 -0 -9v 75ma 
74p, 1a £2, 2a £260. 12 -0 -12v 100ma 
90p, 1a £2.49. 
IC AUDIO AMPS with pcb JC12 6W 
£1.60. J C20 £2.95. JC40 20W £2.95. 
BATTERY ELIMINATORS 3 -way type 
6/71/9v 300ma £2.95. 100ma radio type 
with press -studs 9v £3.35, 9 +9v £4.50. 
stabilized type 3/6/74-/9v 400ma £5.30. 12v 
car convertors 3/4í16/7119v 800ma £2.50. 
BATTERY ELIMINATOR KITS send s.a.e. 
for data. 100ma radio types with press -studs 

f1.40, 6v £1.40, 9v £140, 411 +41v 
£180, 6 +6v f 1.80, 9 +9v f 1.80. stabilized 
8 -way types 3/41/6/71/9/12/15/18v 100ma 
£2.80, tAmp £6.40. stabilized power kits 2- 
18v 100ma £3.60, 2 -30v 1A £695. 2 -30v 
2a £10.95. 12v car converter 6/71/9v 1a 
£1.35. 
T -DEC AND CSC BREADBOARDS s -dec 
£3.17, t -dec £402, u -deca £440, u -decb 
£673. 16 dil adaptor £2.14. exp300 £6.21, 
exp350 £3.40. exp650 £3.89. exp4b £2.48. 
BI -PAK AUDIO MODULES s450 £23.51. 
AL60 £4.86. pa 100 £15.58. spm80 £4.47. 
bmt80 £5.95. stereo 30 £20.12. 

SWANLEY ELECTRONICS (Dept. PW) 
32 Goldsel Rd., Swanley, Kent. 
Post 30p extra. prices include VAT. 

HAVE YOU DONE IT LATELY! 
Fit a 

new tape head 
and transform the 

performance of 
your tape 
recorder 

I FICINCILITH 
Regd No. 1016768. 

QUALITY 
REEL TO REEL 

AND CASSETTE TAPE HEADS 

Please enclose 

Full Catalogue 25p 20p P &P with order 

824 -RP stereo cassette glass /ferrite record /playback £9.84 
B12 -01 mono cars. playbk. £1.60 624 -91 stereo cass. playbk. £2.80 

A28 -06 stereo Btk cartridge £1.80 E12 -09 stereo /mono casa. erase £1.80 

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321 
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From Science of Cambridge: the new MK 14. 
Simplest, most advanced, most flexible 

microcomputer-in kit form. 

4.43 MHz crystal 

PROM PROM-512 bytes 
RAM -256 bytes 

Extra RAM 
(optional) 

5 V regulator 

Power rails and 
input /output edge connector 

RAM I/O device 
(optional) 

8- digit, 7- segment 
LED display 

MK 14 including 
optional RAM I/O 
and Extra RAM. 

The MK14 is a complete microcomputer with a 
keyboard, a display, 8 x 512 -byte pre- 
programmed PROMs, and a 256 -byte RAM 
programmable through the keyboard. 

As such the MK 14 can handle dozens of 
user -written programs through the hexadecimal 
keyboard. 

Yet in kit form, the MK 14 costs only £39.95 
( +£3.20 VAI, and p&p). 

More memory -and peripherals! 
Optional extras include: 
1. Extra RAM -256 bytes. 
2. 16 -line RAM I/O device (allowed for on the 

PCB) giving further 128 bytes of RAM. 
3. Low -cost cassette interface module -which 

means you can use ordinary tape cassettes/ 
recorder for storage of data and programs. 

4. Revised monitor, to get the most from the 
cassette interface module. It consists of 2 
replacement PROMs, pre -programmed with 
sub -routines for the interface, offset 
calculations and single step, and single - 
operation data entry. 

5. PROM programmer and blank PROMs to set 
up your own pre -programmed dedicated 
applications. 
All are available now to owners ofMK 14. 

A valuable tool -and a training aid 
As a computer, it handles operations of all 

types -from complex games to digital alarm 
clock functioning, from basic maths to a pulse 
delay chain. Programs are in the Manual, 
together with instructions for creating your own 
genuinely valuable programs. And, of course, 
it's a superb education and training aid - 
providing an ideal introduction to computer 
technology. 

Edge connector for 
external keyboard with 
up to 32 keys 

CPU 

Display and keyboard 
interface circuitry. 

SPECIFICATIONS 
Hexadecimal keyboard 8- digit, 7- segment 
LED display 8 x 512 PROM, containing - 

monitor program and interface instructions 
.256 bytes of RAM 4 MHz crystal 5 V 
regulator Single 8 V power supply Space 
available for extra 256 -byte RAM and 16 port 
I/O Edge connector access to all data lines 
and I/O ports 

Free Manual 
Every MK14 kit includes a Manual which deals 
with procedures from soldering techniques to 
interfacing with complex external equipment. 
It includes 20 sample programs including math 
routines (square root, etc), digital alarm clock, 
single -step, music box, mastermind and moon 
landing games, self -replication, general 
purpose sequencing, etc. 

PROM - 
512 bytes 

RAM -256 bytes 

Extra RAM 
(optional) 

Designed for fast, easy assembly 
The MK 14 can be assembled by anyone with a 
fine -tip soldering iron and a few hours' spare 
time, using the illustrated step -by -step 
instructions provided. 

How to get your MK 14 
Getting your MK14 kit is easy. Just fill in the 
coupon below, and post it to us today, with a 
cheque or PO made payable to Science of 
Cambridge. And, of course, it comes to you with 
a comprehensive guarantee. If for any reason, 
you're not completely satisfied with your MK 14, 
return it to us within 14 days for a full cash 
refund. 

Science of Cambridge Ltd, 
6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Telephone: Cambridge (0223) 311488 

To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Please send me the following, plus details of other peripherals: 

MK 14 Standard Microcomputer Kit @£43.55 (inc 40p p &p.) 

Extra RAM £3.88 (inc p &p.) 
RAM I/O d evice £8.42 (inc p &p.) 

I enclose cheque /money order /PO for£ (indicate total amount.) 

Name 
Address (please print) Science of 

Cambridge 
Allow 21 deys for delivery. 
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK 

WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS 

STEREO PRE -AMPLIFIERS 

MCI CPR t 

CPR 1 -THE ADVANCED PRE -AMPLIFIER 
The best pre -amplifier in the U.K. The superiority of the CPR 1 is probably 
In the disc stage. The overload margin is a superb 40dB, this together with the 
high stewing rate ensures clean top, even with high cutout cartridges tracking 
heavily modulated records. Common -mode distortion is eliminated by an unusual 
design. R.I.A.A. is accurate to 1dB; signal to noise ratio is 70dB relative to 
3.5mV; distortion <005% at 30d5 overload 20kHz. 
Following this stage is the flat gain /balance stage to bring tape, tuner, etc. up 
to power amp. signal levels. Signal to noise ration 85d1); slew -rate 3V /uS; 
T.H.D. 20Hz -20kHz < 008% at any level. F.E.T. muting. No controls are fitted. POWER AMPLIFIER MODULES POWER AMP 
There Is no provision for tone controls. CPR l size is 138 x 80 x 20mm. Supply to CE 608 60Wí8 ohms 35 -0 -35v £1630 KIT ....... E32.40 
be E15 volts. CE 1004 100W/4 ohms 35 -0.35v £1922 PRE -AMPS: 

CE 1í08100W/8 ohms 45 -040v £23.22 These are avail - 
MC 1- PRE -PRE -AMPLIFIER CE 1704 170W/4 ohms 45 -0.45v £29.12 able in two ver- 
Suítable for nearly all moving -coil cartridges. Sensitivity 70/170uV switchable CE 1708170W/ß ohms 60.040v £31,90 lions -one uses 
on the p.c. b. This module brings signals from the now popular low output TOROIDAL POWER SUPPLIES standard compo- 
moving -cull cartridges up to 35mV (typical signal required by most pre -amp CPS1 for2 x CE 608or1 x CE 1004 £1447 vents, and the 

board. CE 608 £1disc 

Inputs). Can be powered from a 9V battery or from our REG 1 regulator CPS2 for 2 x CE 1004 or 2/4 x Other (the S) uses 
662 MO resistors 

CPS3 for 2 y CE 1008 or 1 y where necessary 

REG 1 -POWER SUPPLY CE 1704 £17.68 and tantalum capa- 

Th I t odule REG 1 provides 15 -0 -15v to power the CPR 1 and MC 1. 
CPS! for 1 

y 
CE 1008 £1931 citons. 

1 £22.60 CPRI .... E29.49 
CPRIS ... £39.90 
MCI LIE- 50 
MCIS £29.50 

POWER SUPPLY 
REGI £6.75 
TR6 £1.75 
BRIDGE 
DRIVER, SDI 
Obtain up to 340W 
using 2 x 170W 
amps and this 
module BDI £5.40 

POWER SUPPLIES 
We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm high 
with a 120 -240 primary and single bolt fixing (includes capacitors /bridge rectifier) 

POWER AMPLIFIER KIT 
The kit includes all metalwork, heatsinks and hardware to house any two of our power amp modules 
plus a power supply. It Is contemporarily styled and its quality is consistent with that of our other 
products. Comprehensive instructions and full back -up service enables a novice to build it with con- 
fidence in a few hours. 

e raga a 
used 

CPS. for 1 x CE 708 

It can be used with any of our power amp supplies or our smell transformer TR 6. CPS6 for 2 x CE 1704 or 2 y CE 
The power amp It will accommodate it. CE 1708 £2390 

HEATSINKS 
POWER AMPLIFIERS Light duty, 50mm, 2 °CIW £1.30 

It would be pointless to list in so small a space the number of recording studios, Medium power, 100mm, 

educational and government establishments, etc.'who have been usingCRIMSON 1 .4 °C /W £2.20 

amps satisfactorily for quite some time. We have a reputation for the highest Disco /group, 150mm, 1 -1°CIW £2.65 

quality at the lowest prices. The power amp is available in five types, they all Fan, 80mm, state 120 or240v £10.50 

have the same specification: T.H.D. typically -01% any power 1kHz 8 ohms; Fan mounted on two drilled 
T.I.D. insignificant; stew rate limit 25V /uS; signal to not se ratio 110d8; frequency 100mm heatsinks, 2 x 4 °C /W, 
response 10Hz- 35kHz, -3dB; stability unconditional; protection -drives any 65 °C max. with two 170W 

load safely; sensitivity 775mV (250mV or 100mV on request); site 120 _y 80 - £29.18 

25mm. THERMAL CUT -OUT, 70 °C.. 29.90 

CRIMSON ELEKTRIK 
IA STAMFORD STREET, 

LEICESTER. LEI 8NL 
Tel: (0533) 537722 

All prices shown are UK only and 
include VAT and post. COD 90p extra, 
£100 limit. Export is no problem, please 
write for specific quote. Send large SAE 
or 3 International Reply Coupons for 
detailed information. 

Distributor 
"MIMIC TELEPRODUKTER 

BOX 12035: S -750 12 

UPPSALA12, SWEDEN" 

Q at: I@ Q© 

ti\Filfana;COT I 
PAT HAWKER G3VA 17th Edition 

A Guide to Amateur Radio will assist the newcomer to learn about the hobby and help him to obtain a transmit- 

ting licence. It includes information on the new RAE and there is a selection of 'sample' questions. It also 

provides a valuable reference source for information on amateur receivers and transmitters as well as providing 

details of home -built equipment and new data on recent trends in equipment and simple multi -band aerials. The 

whole range of amateur equipment is covered - test gear, fixed, mobile 

and portable stations and constructional details are given on h.f. 

receivers and transmitters. This new edition will be indispensable 

to all who want to know about amateur radio and forms a 

valuable introduction to a hobby which knows no boundaries. 

0 408 00385 5 

£4.95 approx. 

14 

US $11.25 approx. 

NEWN ES-BUTTE RWO RT HS 
Borough Green, Sevenoaks, 
Kent TN15 8PH 

N,, 
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VALVE MAIL ORDER CO. eR 
CLIMAX HOUSE, FALLSBROOK ROAD, 
LONDON SW16 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
44119 0.10 ASY26 . 0.40 BC159 0.10' 
AAY30 "0.27 
AAY32 0.42 

ASY27 
ASZ15 

0.40 
1.25 

BC167 
BC170 

0.12 
0.11' 

AAZ13 
44215 

0.18 
0.34 

ASZ16 
ASZ17 

1.25 
1.25 

BC171 
BC172 

010' 
0.10' 

4AZ17 0.27 ASZ20 1.50 BC173 0.12 
AC107 0.60 ASZ21 2.00 BC177 0.15 
AC125 
AC126 

0.20 
0.20 

AU110 
AU113 

1.70' 
1.70 

BC178 
BC179 

0.14 
0.16 

AC127 
AC128 

0.20 
0.20 

AUY10 
BA145 

1.70 
0.13' 

BC182 
BC183 

0.11 
0.10' 

AC141 0.25 BA148 0.13' BC184 0.110 
AC141K 0.35 BA154 0.09 BC212 0.13' 
AC142 
AC142K 

0.20 
0.30 

BA155 
BA156 

0.10 
0.09 

BC213 
BC214 

0.12 
0.15* 

AC176 
AC187 

0.20 
0.20 

BAW62 
BAX13 

0.05 
0.06 

BC237 
BC238 

0.09' 
0.12' 

AC188 0.20 BAX16 0.09 BC301 0.25 
ACY17 0.85 BC107 0.12 BC303 0.24 ACV18 0.80 BC108 0.12 8C307 0.10 
ACY19 
ACY20 

0.75 
0.70 

BC109 
BA113 

0.13 
0.12 

BC308 
BC327 

0.10 
0.20' 

ACY21 
ACY39 

0.75 
1.50 

BC114 
BC115 

0.13' 
0.14 

8C326 
BC337 

0.18' 
0.18 

AD149 0.70 BC116 0.15' BC338 0.17' 
AD161 
AD162 

0.45 
0.45 

BC117 
8C118 

0.17' 
0.10 

BCY30 
BCY31 

1.00 
1.00 

AF106 
AF114 

0.45 
0.35 

BC125 
BC126 

0.16 
0.20 

BCY32 
BCY33 

1.00 
0.90 

AF115 
AF116 

0.35 
0.35 

BC135 
BC136 

0.14' 
0.15' 

BCY34 
BCY39 

0.90 
3.00 

AF117 0.35 BC137 0.15' BCY40 1.00 
AF139 
AF186 

0.40 
1.20 

BC147 
BC148 

0.09* 
0.08' 

BCY42 
BCY43 

0.25 
0.25 

AF239 
AFZ11 

0.45 
2.75 

BC149 
BC157 

0.09' 
0.09' 

BCY58 
BCY70 

0.16 
0.15 

AFZ12 2.75 BC158 0.08' BCY71 0.17 

VALVES Éz ;:50 
EL33 3.50' 

AZ31 1.10' ECC835 055' EL34 
CBL31 1.50 ECC84t 060' (Thorn) 1.60 
CL33 2.00' ECC85t 055' EL34 (Mullard) 
CY31 1.00' ECC88T 0.75' 2.24 
DAF91 t 0.40' ECC91 t 0.55' EL41 1.25' 
DAF96 1.00' ECC189 1.66' EL42 175' 
DF91t 0.40' ECF80t 0.60' EL81 1.10 
DF96 1.00' ECF82t 0.70' EL84t 0.45' 
DK91 1.05 ECH35 2.00' EL86t 0.75 
DK92 1.25* ECH42 1.15 EL91 4.35 
OK96 1.10 ECH815 055' EL95t 0.80 
DL92 0.75' ECH83 1.25 EL360 2.75' 
DL94 1.20. ECH84t 0.85' EM80 1.10' 
DL96 1.10' ECL80t 060' EM81 1.00' 
DY86/7t0.55' ECL82t 0.60 EM84 1.00' 
DY802 0.80' ECL83 1.50' EM85 1.25' 
E88CCi 1.00 ECL86t 0.85' EM87 1.50' 
EABC800.55* ECLL800700' EN91t 2.24' 
EAC91 050 EF37At 2.50' EY51t 0.75' 
EAF42 1.25' EF395 160' EY861 0.50 
EAF801 1.75' EF40 1.15 EZ40 125' 
EB41 2.00' EF41 1.20 EZ41 125' 
EB915 0.40' EF42 2.00' EZ8Ot 0.50' 
EBC33 1.75' EF50t 0.60 EZ81t 0.50' 
EBC41 1.25' EF8Ot 0.50' EZ901 0.60' 
EBC81 1.10* EF83 1.75' GZ32 1.25* 
EBC90 0.75' EF85t 0.50' GZ33 4.00' 
EBF80 0.50* EF861 0.60' GZ34t 152' 
EBF83 1.25* EF89 1.60 KT61 3.50' 
EBF89t 0.45' EF91t 0.70' KT66 5.50' 
EBL31 2.50' EF92t 0.75 KT88 6.75' 
ECC40 1.25* EF98 1-25' KTW61 1.75 
ECC815 0.50' EF183t 0.70' KTW62 1.75' 
ECC82t 0.47' EF184t 040' KTW63 1.75' 

BCY72 0.13 
BCZ11 1.50 
BD115 0.45 
BD121 1.20 
BD123 1.20 
BD124 1.30 
BD131 0.35 
BD132 0.38 
BD135 0.34' 
BD136 0.34' 
BD137 0.35' 
BD138 0.40 
B0139 0.43' 
BD140 0.44' 
Bb144 2.00 
BD181 1.10 
BD182 1.18 
BD237 0.40 
BD238 0.55 
BDX10 0.91 
BDX32 2.00 
BDY20 1.25 
BDY60 0.50 
8E115 0.25 
BF152 0.18 
8E153 0.20 
8E154 017 
BF159 0.23 
8E160 0.16 
BF167 0.20 
8E173 0.20 
BF177 0.24 
13E178 0.24 
BF179 0.25 
BF180 0.30 
BF181 0.30 
BF182 0.30 
BF183 0.25 
BF184 0.25 
BF185 0.25 

BF194 009' 
BF195 009' 
BF196 0.10' 
BF197 0.12' 
BF200 0.27 
8F224 0.20 
BF244 0.28' 
BF257 0.24 
8E258 0.26 
BF259 0.32 
8F336 020' 
BF337 030' 
BF338 0.31' 
BFS21 3.96 
BFS28 2.23 
8E561 0.20' 
8E598 0.20 
BFW10 0.65 
BFW11 0.65 
BFX84 0.22 
BFX85 0.23 
BFX87 0.21 
BFX88 0.21 
BFY50 0.26 
BFY51 0.26 
BFY52 0.26 
BFY64 0.26 
BFY90 1.25 
BSX19 0.21 
BSX20 0.20 
BSX21 0.20 
8T106 1.25 
BTY79/400R 

3.19 
BU205 1-75' 
BU206 2.25' 
SU208 2.00' 
BY100 0.45 
BY126 0.14 
BY127 0.15 

BZX61 0.18 
Series 
BZY88 0.13 
Series 
CRS/105 0.45 
CRS/140 0.60 
CRS/305 0.45 
CRS/340 0.75 
CRS/360 0.90 
GEX66 1.50 
GEX541 1.75 
GJ3M 0.75 
GJ5M 0.75 
GM0378A 1.75 
KS100A 0.45' 
MJE340 0.80 
MJE370 1.17 
MJE371 0.61 
MJE520 0.52 
MJE521 0.55 
MJE2955 1.25 
MJE3055 0.75 
MPF102 0.30' 
MPF103 0.30' 
MPF1040.30' 
MPF105 0.30' 
MPSA060.24' 
MPSA560.26 
MPSU010.36' 
MPSU060.46 
MPSU560.49 
NE555 0.45 
N KT401 2.00 
NKT403 1.73 
NKT404 1.73 
0A5 0.95 
0A7 0.55 
0410 0.60 
0A47 0.14 

0A70 0.30 
0479 0.30 
0A81 0.30 
0A85 0.30 
0A90 0.08 
0A91 0.08 
0A95 0.08 
0A200 0.09 
0A202 0.09 
0A211 1.00 
0AZ200 1.00 
OAZ201 1.00 
0AZ206 1.00 
0AZ207 1.00 
0C1 2.90 
0C20 2.50 
0C22 2.50 
0C23 2.75 
0C24 3.00 
0C25= 0.90 
0C26 0.90 
0C28 2.00 
0C29 2.00 
0C35 1.50 
0C36 1.50 
0C41 0.80 
0C42 0.75 
0C43 2.25 
0C44 0.60 
0C45 0.55 
0071 0.55 
0072 0.55 
0073 0.70 
0074 0.65 
0075 0.65 
0076 0.55 
0077 1.20 
OM 0.65 
OC81Z 1.20 

0082 0.65 
0083 0.65 
OC84 0.65 
OC122 1.50 
0C123 1.75 
0C139 2.25 
OC140 2.75 
0C141 3.25 
OC170 1.00 
OC171 1.00 
OC200 1.50 
OC201 1.75 
0C202 1.75 
0C203 1.75 
0C204 2.50 
0C205 2.50 
OC206 2.50 
0C207 1.75 
OCP71 1.25 
ORP12 0.75 
R2008131.7511 
R2009 2.25' 
R20108 1 75' 
T1C44 0.30 
T1C226D1.20 
T1L209 0.20 
T1 P294 0.41' 
Ti P30A 0.44' 
T1P31A 0.45 
T1P32A 0.48 
T1P33A 1.69 
T1 P344 1.73 
T1P41A 0.63 
TI P424 0.70 
T1P29551.67 
T1P30550.56 
T1S43 1.00 
ZS140 0.25' 
ZS170 1.21 
ZS178 0.54' 

ZS271 0.23` 
ZS278 057* 
ZTX107 0.11' 
ZTX108 0.10' 
ZTX109 0.12' 
ZTX300 0.12' 
ZTX301 0.13* 
ZTX302 0.15' 
ZTX303 0.17' 
ZTX304 0.19' 
ZTX311 012' 
ZTX314 0.20' 
ZTX500 0.13' 
ZTX501 0.14' 
ZTX502 0.16' 
ZTX503 0.17' 
ZTX504 0.20' 
ZTX531 0.20' 
ZTX550 0.16' 
1N914 0.05 
1N916 0.07 
114001 0.06 
1N4002 0.06 
1N4003 0.07 
1N4004 0.07 
1N4005 0.08 
1N4006 0.08 
1N4007 0.09 
1N4009 0.06 
1N4148 0.06 
115400 0.13 
1N5401 0.13 
1544 0.04 
1S920 0.07 
15921 0.07 
2G301 1.00 
2G302 1.00 
2G306 1.10 
21404 1.00 
214696 0.25 

214697 0.25 
21698 0.30 
2N705 1.20 
2N706 0.15 
21708 0.20 
21930 0.20 
211131 0.26 
211132 0.26 
211302 0.35 
2N1303 0.35 
2N1304 0.45 
2N1305 0.45 
211306 0.50 
211307 0.50 
2N1308 0.55 
211309 0.55 
2N1613 0.25 
211671 1.50 
211893 0.25 
212147 1.75 
212148 1.65 
212218 0.25 
2N2219 0.24 
2N2220 0.18 
212221 0.18 
212222 0.18 
212223 2.75 
2N2368 0.17 
2N2369Á0.21 
212484 0.20 
212646 0.55 
212904 0.25 
212905 0.25 
2N2906 0.21 
2142907 0.21 
2129240.21' 
2129250.22' 
2129260.14' 
213053 0.25 
2143054 0.50 

213055 0.70 
213440 0.60 
213441 0.80 
2N3442 1.10 
2N3525 0.80 
2N3614 1.50 
2137020.11 
2137030.13' 
2N37040.13 
2N3705 0.13' 
2137060.13 
2137070.13' 
2N3708 0.10' 
2N3709 0.13' 
2137100.10' 
21437110.10' 
213771 1.75 
213772 2.00 
213773 3.00 
2138190.36' 
213820 0.45 
2N3823 0.55' 
2N3866 0.72 
2139040.13' 
2139050.13* 
2139060.13' 
2N405ß0.14' 
2140590.10' 
2N40600.12 
2N40610.12 
2140620.13' 
2N41240.15* 
2N41260.15' 
2142860.20 
2142880.22' 
2142890.24' 
2154570.35' 
2154580.35' 
2154590.35' 

MU14 1.00' 
N78 9.00' 
0421 0.55 
0825 0.60 
OC31 0.75 
0035 0.75 
OZ4 1.60 
PC86t 085' 
PC88t 0.85' 
PC97 1.08' 
PC900t 100' 
PCC841 0.50* 
PCC88 0.65' 
PCC89t 1.05' 
PCC189t1.00° 
PCF80 0.96' 
PCF82t 0.506 
PCF86t 0.75' 
PCF87t 1.10' 
PCF20051.15' 
PCF201t1.10' 
PCF801t060 
PCF802t0.88' 
PCF805 1.44 
PCF806 1.44 
PCF808 1.44' 
PCL825 0.80' 
PCL83t 0.92' 
PCL84t 0.75 
PCL85t 0.96' 
PCL86t 0.85' 
PCL805/851 

0.96' 
PD500 3.60 
PFL200 112' 
PL36t 1.12' 

PL81 1.12' 
PL81At 1.12' 
PL82 060' 
PL83t 0.55' 
PL84t ,0.75' 
P1.504/5001 

1.20' 
PL508t 1.60' 
PL5091 2.72' 
PL519t 3.60' 
PL801 1.10' 
PL802 3.46 
PY33 1.10 
PY81 0.92 
PY82 0.80 
PY83 0.70' 
PY881 116' 
PY500A11.60 
PY800/811 

0.92' 
PY801 0.92' 
QQV02-6 9.90 
QQV03-10t 

2.00 
QQV03-20At 

10.50 
QQV06-40At 

13.00' 
R17 1.65 
R19 1.00 
R20 1.44 
U18-20 2.50' 
IJ25 1.16 
U26 1.44 
UABC80t 

0.58' 
UAF42 1.25 

UB41 1.25 
UBC41 t 1.00 
UBF89 0.60 
UCC84 1.10 
UCC85t0.55' 
UCF80 1.15 
UCH42 1.20' 
UCH8110.65 
UCL825 0.75' 
UCL83 1.44' 
UF41 1.00' 
UF80t 0.50' 
UF85t 0.65' 
UF895 0.55 
UL41 1.60 
UL84t 0.85 
UM80 1.00 
UY41t 0.75' 
UY85t 0.65' 
113301-1 0.65. 
1R 5t 0.55' 
1S5t 0.40* 
1T4t 0.40' 
24515 10.00 
20211 0.80 
3A5 1.35 
3CX100A5 

20.00 
3545 0.75 
3V4t 1.00 
4CX2508 

17.50 
5840Y1110 
5U4G 1.52' 
5U4GB 2.26 
5V4Gt 065' 
5Y3GT 0.85' 

5Z3 1.50' 
5Z4G 1.12' 
5Z4GT 1.00' 
6 -30L2 1.56' 
6ÁB7 0.75' 
6ÁC7 0.75' 
6AF4At 0.70' 
6AG7 0.75* 
6A1-16t 0.95' 
64K51 0.50 
6ÁK6 0.95 
6AL5t 0.40 
6ÁM4 2.30' 
6ÁM5 3.85' 
64M67 0.70 
6ÁN5 2.50' 
6ÁN8Á1 

0.70' 
6AQ5t 0.85' 
6AR5 0.70 
64S61 0.80 
6AS7Gt 1.50' 
64T61 0.75' 
6AU5GT4.26 
6AU6t 0.55* 
6AV5GT3.74* 
6AV6t 0.75' 
6AW8At 

1.00 
6AX5GT 3.10' 
687 0.75 
688 0.75 
6B461 0.50 
68A7 5.12* 
6BÁ8Á 3.75 
6BC4 3.71 
6BE6t 0.48' 

6BH6t 1.20 
68J61 1.206 
GBK4 4.21' 
6BL6 85.00 
6BL7GT 3.86' 
6BN6 0.80' 
6BQ7A 1.55' 
6E187 4.00' 
66R85 1.20' 
6857 4.00' 
6BW6 3.75' 
6BW7 1.40' 
6BX7GT4.96' 
68Z6 1.78' 
6C4t 0.55' 
6C86A50.55' 
6CD6GA4.90' 
6CG7 1.72' 
6CH6 4.42' 
6CL61 0.75' 
6CW4 7.24' 
6D2t 0.40' 
60 K6 2.49' 
6DQ6B 3.90* 
6E48 2.21' 
6EB8 2.12' 
6EW6 1.50 
6F6 1.75 
6F23 1.60' 
6F28 1.16' 
6H2N 1.05 
6H3N 1.05 
6H6 1.50 
6J4t 1.20' 
6J0t 0.55' 
6J7 0.80' 
6K4N 1.25 

6K6GT 1.30 
6K7 1.50 
6K8 1.75 
6KD6 4.79' 
6L6G 2.50 
6L6GA .150' 
6L6GT 0.85' 
6L6GC 1.95' 
6L7 2.00 
6N2P 1.05 
6N3P 1.05 
6147 1.05 
6P25 3.60 
607 2.20 
6R7 1.80 
6547 1.45 
6SC7 1.50 
69F7 1.60 
6SH7 1.50 
6SJ7 1.60 
6SK7 1.30 
6SL7GTt 

0.70* 
6SN7GTt 

070' 
6SQ7 1.30 
6SR7 1.50 
6SS7 1.80 
6U5G 2.00' 
6U81 0.55' 
6U8At 0.55' 
6V6GTt0.65' 
6X47 060' 
6X5GTt 060' 
787 1.70 
7C5 1.75 
7C6 1 25' 

7H7 2.00 
7R7 1.50 
757 2.25' 
7Y4 1.60 
7Z4 1.85 
12ÁT6 1.20 
124T71 0.50' 
124U6 0.65' 
12AU7T 0.47' 
124V6 0.85' 
124V7 3.46' 
12AX7t 0.55' 
124Y71 0.85 
12B4At 1 -00' 
12846 0.65 
12BE6 1.60' 
12BH710.65' 
12BY7t 0.80' 
12E1 7.10 
30C15 1.56' 
30C17 1.56 
30C18 1.44 
30F5 1.60 
30FL1/21.12' 
30FL12 1.72' 
30FL14 1.44 
30L1 0.84' 
30L15 1.72 
30L17 1.72* 
30P4 0.92' 
30P19 1.12* 
30PL1 1.32 
30PL13 1.72 
30PL14 1.68 
30PL15 1.72' 
35W4 0.60' 
5005 0.70' 

85A2 1.50 
90AG 7.96 
90AV 7.96 
90C1 1.50 
90CG 13.78 
90CV 13.30 
92AG 7.26 
92AV 7.16 
15082 1.80 
150C2 1.50 
150C4 2.30 
211 5.00 
723481 8.00 
8075 1.20 
811At 3.80 
812A 8.35 
8131 10.00 
833A 30.00 
866A 8.85 
872A 13.75 
931A 12.24 
2050 2.50 
5642 5.26 
5654 3.61'" 
5651 1.80. 
5670 2.86' 
5814A 2.60' 
60801 6.856 
6146A 5.12 
61468 5.58 
6159 6.00 
6442 15.00 
6973 3.52' 
7586 11.38' 
7587 19.60 
7868 394' 
8068 5.50 
8136 2.44 

INTEGRATED CIRCUITS 
7400 0.16 7412 0.26 7432 
7401 
7402 

0.16 
0.16 

7413 
7416 

0.32 
0.32 

7433 
7437 

7403 
7404 

0.16 
0.17 

7417 
7420 

0.32 
0.17 

7438 
7440 

7405 
7406 

0.16 
0.40 

7422 
7423 

0.20 
0.32 

7441AN 
7442 

7407 
7408 

0.40 
0.20 

7425 
7427 

0.30 
0.30 

7447AN 
7450 

7409 
7410 

0.20 
0.16 

7428 
7430 

0.43 
0.17 

7451 
7453 

BASES 
B7G unskirted 0.15 
87G skirted 0.30 
89A unskirted 0.15 
B9A skirted 0.30 
NUVISTOR 0.55 
Int Octal 0.20 
Loctal 0.55 
8 pin DIL 0.15 
14 pin DIL 0.15 
16 pin DIL 0.17 

Valve screening cans 
all sizes 0.30 

CRT'S 
1CP31 31.00 
2AP1' 8.50 
2BP1' 9.00 
3BP1 8.00 
3DP1' 5.00 
3EG1' 7.00 
3FP7 1 6.00 
3PI 6.00 
3GPI' 8.00 
3JP2' 8.00 
3JP7' 10.00 
3KPI' 15.00 
3RPI' 35.00 

0.30 
0.36 
0.32 
0.32 
0.18 
0.85 
0.72 
1.90 
0.18 
0.18 
0.18 

7454 0.18 
7460 0.18 
7470 0.35 
7472 0.33 
7473 0.36 
7474 0.40 
7475 0.54 
7476 0.40 
7480 0.55 
7482 0.75 
7483 0.90 
7484 1.00 
7486 0.35 
7490 0.52 

7491 0.80 
7492 0.60 
7493 0.60 
7494 0.80 
7495 0.72 
7496 0.80 
7497 3.00 
74100 1.50 
74107 0.45 
74109 0.70 
74110 0.50 
74111 0.86 
74116 1.75 

74118 1.00 
74119 1.50 
74120 0.83 
74121 0.40 
74122 0.60 
74123 1.00 
74125 0.55 
74126 0.55 
74128 0.60 
74132 0.70 
74136 0.55 
74141 0.80 
74142 2.30 
74143 2.50 

74144 2.50 
74145 0.90 
74147 
74148 
74150 

2.00 
1.75 
1.60 

74151 0.85 
74154 1.75 
74155 0.85 
74156 0.85 
74157 0.75 
74159 2.10 
74170 2.30 
74172 4.40 

74173 1.40 
74174 1.50 
74175 0.90 
74176 1.20 
74178 1.25 
74179 
74180 
74190 
74191 
74192 
74193 
74194 
74195 

1.25 
1.15 
1.50 
1.50 
1.35 
1.35 
1.25 
1.00 

74196 1.20 
74197 1.10 
74198 2.25 
74199 2.25 
76013N 1.75' 
LM309K 1.50 
TAA570 2.30' 
TAA630S 

3.50* 
TAA700 3.91 
TBA480Q 

1.84* 
TBA520Q 

2.30' 

TBA5301.98' 
TBA540Q 

2.30' 
TBA550Q 

3.22' 
TBA560CQ 

3.22 
TBA6732.19' 
TBA700 1.52' 
TBA720Q 

2.30' 
TBA750Q 

2.07' 
TBA800 1.20 

TBA920 2.90 
TBA920Q 2.99 
TBA990Q 2.99' 
TCA2700 2.99' 
TCA760A 138' 

DIL 
Sockets 

8 PIN 0.15 
14 PIN 0.15 
16 PIN 0.17 

5ADP1 35.00 
56P1' 10.00 
5CP1' 5.00 
5CP1A 40.00 
5FP15A 15.00 
5UP7 14.00 

DG7-5 25.00 
DG7-32 36.00 
DH3-91 31.00 
DH7-11 68.00 
VCR97' 5.00 
VCR138' 10.00 
VCR138A' 12.50 
VCR139A' 8.00 
VCR517A* 10.00 

VCR517B' 6.00 
VCR517C' 6.00 

Tube Bases 0.75 
'= Surplus 
VAT 8% 

THORN NEW LIFE COLOUR TUBES FULLY GUARANTEED 

A49- 191/192X 42.32 A63 -200X 52.50 
A51 -110X 44.00 A66 -120X 53.61 
A56 -120X 45.72 A67 -120X 53.61 
A55 -14X 45.72 A67 -150X 54.60 
AVAILABLE FROM STOCK FOR COLLECTION ONLY -OLD TUBE 
MUST BE RETURNED. ADD VAT 124% 

Terms of business: CWO. postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked' add 121% 
VAT. Others 8 %. t Indicates cheap quality version or surplus, but also available by leading UK and USA manufacturers. Price 
ruling at time of despatch. Account facilities available to approved companies with minimum order charge £10. Carriage and 
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. P &P 8% VAT 

QUOTATIONS FOR ANY TYPE NOT LISTED SAE. 

Telephone 01 -677 2424 
Telex 946708 

E. & O.E. 
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Hf FI DISCOUNT CENTRES 

DISCOUNT 

SPEAKERS 
imp or 15 as app. 

Guarantees: 
TITAN 5 years 

FANE LIFETIME 
OTHERS 1 year 

ALL PRICES 
INC. VAT 

Prices correct at 7.12.78 

HI -FI TYPES List/Value 
5" FANE 501 Mid or Full range Sp. Price 
8" A.F. Model 80 Dual Cone Sp. Price 
8" A.F. Model 83 Dual Cone Sp. Price 
FANE 8" 808T Dual Cone Sp. Price 
WH'FEDALE L'TON 3xP kit Pr. £6070 
10" DENTON 2x KIT Pair £39.15 
10 "GLENDALE 3x KIT £82.44 
A.F. FRI 8" SPKR KIT Sp. Price Pair 
8" FANE MODE ONE KIT Sp. Price Pair 
10" ELAC Model 10RM 10-15w Sp. Price 

Sonic 
Price 

£4.95 
£4.95 
£6.95 
£3.95 

£4395 
£26.95 
£58.95 
£1495 
£1999 

£2.50 

CABINETS (TEAK VENEERED) 
20" x 11 r,' x 9 ÷" Suitable for Mode 1 or FRI Kits and 
Models 80 83 or -808T Spkrs. 

Limited Number £6.95 ea. 

GROUP /DISCO TYPES 
12" TITAN T12/45R 
12" TITAN TI 2/60R 
12" TITAN T12/100A 100w 
12" CELESTION GI 2M 
12" CELESTION G 12H 30w 
12" CELESTION G12/50 50w 
12" GOODMANS 12 PD 
12" GOODMANS 12 PG 
12" FANE 'SPECIALIST P.A. 80 
12" DISCO 80 
12" DISCO 100 
12" GUITAR 80L 
12" GUITAR 100L 
12" GUITAR 80B 
12" FANE CRESCENDO 80 
2" 8OLT 

12" 12A 
2" 12L 

12" 12 BASS 
15" TITAN T15/60 60w 
15" TITAN T15/70 70w 

£1500 
£22.50 
£3600 
£1650 
£22.00 
£2575 

Sp. Price 
Sp Price 
£29.95 
£29.95 
£3195 
£28.95 
£31.95 
£29.95 
£44.95 
£49.95 
£6445 
£67.67 
£63.95 
£2600 
£2800 

15" TITAN T15/100 100w £41.00 
15" FANE 'SPECIALIST BASS 85 £41.95 
15" , BASS 100 £44.50 
15" GOODMAN 15P Sp Price 
15" FANE CRESCENDO /15 £82.66 
15" BASS £85.95 
15" 15/100LT £74.69 
15" 

, 

15/160160w £107.23 
15" COLOSSUS200w £121.91 
18" TITAN T18/100 100w . £51.00 
18" GOODMANS 18P Sp. Price 
18" CELESTION G1 8C £53.00 
18" FANE CRESCENDO 18A £114.97 
18" BASS £101.86 
18" 'COLOSSUS' 200w £129.81 

PLEASE STATE IMPEDANCE. 

HORN UNITS (Carr. 850 
CELESTION MH100025w £17.00 
FANE 91OMK II 50w £1775 

920100w £62.95 
J4430.50w £7.95 
J7350w £11.75 
J10450.70w £16.95 

HIGH POWER'CROSS- OVERS' 
FANE HPx 1R or HPx2R Carr. 35p £3.65 £2.25 

ADD -ON HIGH FREQUENCY UNITS 
F.A.L. 'Add -on' Carr. £1 ` £41.95 £3595 
TITAN T1 H 70w Carr. £1 £3300 £23.95 
TITAN TS2H 100w Carr. £ 1 £33.00 £2395 
TITAN T2H Carr. £1 £39.00 £26.95 

EXTRA SPECIAL MAIL ORDER OFFER 

TITAN TA/50A 50w AMPLIFIER 
High sensitivity 
Multi purpose 
three ind. 
controlled inputs. 
Controls Bass. 
Treble presence. 

Robust, well styled compact cabinet. Black Vynide 
covered. Attractive Black/Silver Fascia £39.95 
12 months Guarantee. Carr. £1 

Also for personal shoppers only 

AMPS, T'TABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING, CABINETS, 
CREDIT TERMS AVAILABLE orders 

er f20 ov 
Phone orders accepted from Access & Barclay 
card holders. 

£12.95 
£1495 
£22.95 
£1195 
£1495 
£1895 
£21.95 
£18.95 
£18.95 
£19.95 
£21.95 
£18.95 
£19.95 
£19.95 
£29.99 
£34.95 
£41.95 
£39.95 
£39.95 
£1795 
£1995 
£2995 
£29.95 
£31.50 
£2395 
£51.95 
£51.95 
£51.95 
£72.95 
£72.95 
£39.95 
£39.95 
£41.95 
£72.95 
£5995 
£75.00 

£1375 
£10 -99 
£44.50 

£4.95 
£7.95 

£1095 

403 SAUCHIEHALL STREET 

Tel: 041 332 0700 GLASGOW 
Mail Orders /Export enquiries only to 24 Newgate 
Shopping Centre, NEWCASTLE. Add £1 cary. on 
Hi -Fi spkrs. or kits. Otherwise add £1.25 112" Spkr). 

£1.5011F1 £2.50118 ") 
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SHORT -WAVE 
H A.C KITS 

WORLD -WIDE RECEPTION 

H.A.C.' well known by amateur constructors 
for its Short Wave receivers, now offers a 
complete range of kits and accessories to suit 
the novice and the expert. 
£10.50 INCLUSIVE -the ever popular and 
easy to construct DX receiver Mark III; 
containing all genuine short wave components, 
drilled chassis, valve, accessories and full 
instructions. 
NEW T TWIN TRANSISTOR RECEIVER, 
selective, sensitive and with fantastic reception, 
yet needing only a single PP3 battery, at 
£12.50 this receiver is outstanding value, and 
will give you hours of interest and enter- 
tainment. 
Lastly the K and K plus (illustrated above) 
for the more advanced constructor. This 
receiver has recently been re- designed for even 
better reception. All orders despatched within 
7 days. Send stamped and addressed envelope 
now for free descriptive catalogue of kits and 
accessories. 

SORRY, NO CATALOGUES WITHOUT S.A.E. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. Box No. 16, 10 Windmill Lane 
Lewes Road, East Grinstead, West 

Sussex RH 19 3SZ 

OSMABET LTD Wemaketransformers 
amongst other things 

LOW VOLTAGE TRANSFORMERS: Prim 240V ac. 
6-3V 1.5A £2.45; 3A £3.00; 6A CT £5.30; 12V 1-5A 
£3.00; 3A CT £5.30; 6A CT £085; 15V 0.5A £2.50; 18V 
1-5A CT £5.30; 24V 1.5A CT £5.30; 3A CT £6.85; 5A 
CT £1400; 8A CT £2300; 12A CT £30; 40V 3A CT £1000 
TWIN SEC TRANSFORMERS: Print 240V ac. 
6V O-6A + 6V 0-6A; 9V 0-4A + 9V 0.4A; 12V 0-25A + 
12V 0.25A;20V 0.15A + 20V 0-15A; all at£3-50 each; 15V 
0-75A + 15V 0.75A £4.85; 15V 1-5A + 15V 1-5A £7.00; 
18V to + 18V 1A £6.50: 18V 1.5A + 18V 1-5A £7.50" 
20V 1-5A + 20V 1-5A £7.50; 12V 4A + 12V 4A £8.50; 
25V 2A + 25V 2A £8.50. 
MIDGET RECTIFIER TRANSFORMERS: 240v ac. 
6 -0 -6V 1.5A or 9 -0 -9V 1A £2.50 each; 12 -0 -12V 1A or 
20 -0 -20V 0-75A £3.00 each; 9 -0 -9V 0.3A or 12 -0 -12V 
0-25A or 20 -0 -20V 0.15A £2.50 each. 
LT TRANSFORMERS TAPPED SEC: Prim 240V an. 
0- 10- 12- 14- 15 -18V 2A £5.00; 4A £7.00; 0- 12- 15- 20- 24 -30V 
2A £5.75; 4A £9.00; 0- 5- 20- 30 -60V to £7.00; 2A £8.50; 
0- 40- 50- 60 -80- 100 -110V 1A ££1000. 
MAINS TRANSFORMERS SPECIAL OFFER: 
Prim240V ac. 
250- 0 -250V 60Ma 6-3V to £1.75; 250V 100Ma 6.3V 2A 
£2.50; 9V 3A £2.50; 20W Auto. 110/240V £1.75. 25V -3A 
LOUDSPEAKERS - £I-00. 
21in 80, 21in 8 or 250, 2 1in 80, 3ìn 3512, 355in 3, 
26 or 800, all at £1.25 each; 5 x 3in 7 8, 15 or 250, 
£1.50; 7 x 4in 3, 8, 16, 25 or 800, £1.75; 8 x 5in 4, 8 or 
250, £3.00; 8in 80, £2.50. 
"INSTANT" BULK CASSETTE /TAPE ERASER 
Instant erasure of cassettes and tape spools, any dia- 
meter, demagnetises tape heads, 200/240V ac, £5.50. 
POWER SUPPLY, TWIN OUTPUT: Prim 240V ac. 
New, British manufacture, smoothed d,c. output 20V 
1-5A, plus stabilised output of 15V 100Ma, plus 12V ac 
0-5A output, complete with diagram, £3.25. 
EDGEWISE LEVEL METER FSD 200µA 
Size 19 x 18 x 20mm 8000, £1.10. 
CHARGING METERS thin diameter. 
2A or 3A £1.23 each; 5A or 10A £1.50 each. 
SYNCHRONOUS GEARED MOTORS, 240V ac. 
Brand new, built in gearbox, 1 or 20 RPH, at £1 -20 each. 
O/P TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P. sec tapped 3 -8 -15, A -A 6K 30W, £11-50; A -A 3K 
50W, £1700; 100W (EL31, KT88, etc), £2200. 
G.E.C. MANUAL OF POWER AMPLIFIERS 
Covers valve amplifiers 30W to 400W, 75p. 
MULTIWAY SCREENED CABLE, PVC COVERED 
36 way £1.00; 25 way 75p; 14 way 50p; 6 way 25p; 4 way 
20p; 2 way 10p; 1 way 8p; 4 way individually screened 
25p per metre, fig 8 twin stereo do screened 15p. 
MAINS CABLE 
4 way 30p 3A; 3 core mini cable idea! for speakers; inter- 
coms; telephones etc; £450100 M. 
CONDENSERS 
Electrolytic, 400/400V 75p; 2000/30V 30p; 1200/75V; 50p; 
2200/40V 40p; 3900/100V £1.25; Paper tubular, W /E, 
41160V, 61160V, 21150V, each 25p, 0.112000V 30p. 

CARRIAGE EXTRA ON ALL ORDERS 
ALL PRICES INCLUDE V.A.T. 

Callers by appointment only. S.A.E. enquiries, lists 

46 Kenilworth Road, Edgware, Middx. 
HA8 BYG. Tel : 01 -958 9314 

Ir 74- Series TTL 

7400 
7401 
7402 
7403 
7404 

7406 
7407 
7408 
7409 
7410 

7411 
7412 
7413 
7420 
7425 

7427 
7430 
7432 
7437 
7438 

7440 
7441 
7442 
7445 
7446 

7447 
7448 
7450 
7451 
7453 

7460 
7472 
7473 
7474 
7475 

0.12 
0.12 
0 -15 
0.12 
0.15 

0.25 
0-25 
0.10 
O-Is 
0.12 

0.10 
0.20 
0.38 
0.12 
0.25 

0.2S 
0.12 
0-27 
0-27 
027 

0.12 
0.40 
0.50 
0.10 
0.00 

0.55 
0.50 
0.12 
0.15 
0.15 

0-IS 
0.27 
0.27 
0-27 
0.33 

7476 
7480 
7482 
7483 
7485 

7486 
7489 
7490 
7491 
7492 

7493 
7494 
7495 
7496 
74103 

74104 
74105 
74107 
74121 
74122 

74123 
74125 
74126 
74132 
74136 

74141 
74145 
74150 
74151 
74153 

74154 
74155 
74156 
74157 
74160 

Linear 

f$M '1141M 

0.25 
0.50 
0.73 
0.80 
1.05 

0.30 
2.45 
0.34 
0.75 
0.45 

0-45 
0.80 
0.55 
0.55 
135 

0-45 
0 45 
0.35 
0.30 
0.40 

0.52 
0.45 
0.55 
0.85 
0.75 

74161 
74162 
74163 
74164 
74165 

74166 
74167 
74173 
74174 
74175 

74176 
74177 
74180 
74181 
74182 

74185 
74190 
74191 
74192 
74193 

74194 
74195 
74199 
74197 
74198 

0.75 
0.75 
0.75 
0-$5 
0.05 

1.25 
2.95 
1.45 
1.05 
0.00 

1-05 
0.55 
1.10 
2.10 
1.20 

2.10 
1.05 
1.05 
0.95 
0.05 

0.05 
0.95 
0.95 
0.95 
1.05 

0.00 74199 1.05 
0.70 
0.110 
0-55 
0.85 

1.05 
0.70 
0.70 
0.85 
0.70 

301 8 Pin DIL £0.30 
308 8 Pin DIL £0.90 
377 14 Pin UIL Et.40 
378 14 Pin DIL £190 
379 14 Pin DIL £2.20 
380 14 Pin DIL £1.05 
381 14 Pin DIL £0.00 
387 8 Pin DIL £0.75 
555 8 Pin DIL £0.30 
565 14 Pin DIL £1.10 
567 8 Pin DIL fi.40 
741 8 Pin DIL £020 
741 TO5 £0.25 
748 8 Pin DIL £0.35 

3046 14 Pin DIL £0.75 
3130 8 Pin DIL £O-95 
3140 8 Pin DIL £0.85 
3140 TO5 £0.80 
3900 14 Pin DIL £000 

RAM 
2102 450 nSec. £1.40 

OP_TOELECTRONICS ; 

RED 
GREEN 
YELLOW 

RED 
GREEN 
YELLOW 

£010 
£0.99 
£0.90 

£0.14 
£0-10 
E0-1O 

C -MOS 

4000 
4001 
4002 
4007 
4010 

4011 
4012 
4013 
4014 
4015 

4016 
4017 
4018 
4022 
4023 

4024 
4025 
4027 
4028 
4029 

4033 
4040 
4042 
4046 
4047 

4049 
4050 
4060 
4066 
4089 

4070 
4076 
4502 
4507 
4508 

0 -IS 
0.16 
0.10 
0-Is 
0.45 

0-1S 
0.15 
0.38 
0.90 
0.00 

0.40 
0.90 
0.90 
0.90 
0.20 

0.00 
0.20 
0.55 
0.75 
! 00 

1.25 
1.00 
1.75 
1.35 
0.95 

0.50 
0.50 
1.15 
0.70 
0.25 

0.25 
0.20 
0.06 
0.60 
2.00 

DISPLAYS p 
HP5082 -7730 £ 1-15 
D L704 £I./5 
FNO507 Et .01 

DL704 Economy 
£0 75 

DL707 Economy 
£0.75 

VOLTAGE REGULATORS 

Plastic TO 220 Plastic TO 92 

Positive Positive 
7805 £005 78L05 £0.40 
7812 LOOS 78L12 £040 
7815 LO 05 78L15 £0 40 

7824 £0.115 78L24 £O-40 

Negative Negative 
7905 E1.10 79L05 El) 50 

7912 £1.10 79L12 E0 50 

7915 Ell II 79L15 Ell 50 

7924 LI.10 791.24 40 50 

SEMICQ DEVICES LTD. 
315 Edgware Road; London W2.` 

Tel: 01-402-5580. 
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RADIO EXCHANGE LIMITED 
NEW ELECTRONIC 
MASTER KIT 

ELECTRONIC c.., 

CONSTRUCTIO 
KITT E.C.K. 2 

NEW ROAMER TEN, 
M- ELR.K.3. 

EDU -KIT MAJOR 

With special V.H.F. Tuner 
Module to construct. A com- 
pletely Solderless Electronic 
Construction Kit, with ready 
drilled Bakelite Panels, Nuts, 
Bolts, Wood Screws, etc. Also 
in the kit: Transistors, Capaci- 
tors, Resistors, Pots, Switches, 
Wire, Sleeving, Knobs, Dials, 
5" x 3" Loudspeaker and 
Speaker Case, Crystal Earpiece, 
etc. Also ready wound Coils 
and Ferrite Rod Aerial. These 
are the Projects you can build 
with the components supplied 
with the kit, together with 
comprehensive Instruction Man- 
ual Pictorial and Circuit 
Diagrams. 
Projects: 
V.H.F. Tuner Module * A.M. Tuner 
Module * M.W. L.W. Diode Radio * Six Transistor V.H.F. Earpiece 
Radio * One Transistor M.W. L.W. 
Radio * Two Transistor Metronome 
with variable beat control * Three 
Transistor and Diode Radio M.W. 
L.W. * Four Transistor Push Pull 
Amplifier * Eight Transistor V.H.F. 
Loudspeaker Receiver * Variable 
A.F. Oscillator * jiffy MultiTester * Four Transistor and Diode M.W. 
L.W. Radio * A.F. R.F. Signal 
Injector * Five Transistor Push Pull 
Amplifier * Sensitive Hearing Aid 
Amplifier * Three Transistor and 
Diode Short Wave Radio * Signal 
Tracer * Three Transistor Push Pull 
Amplifier * One Transistor Class A 
Output Stage to drive Loudspeaker * Sensitive Transistor Pre -Amp * Transistor Tester * Sensitive 
Three Transistor Regenerative Radio * Four Transistor M.W. L.W. and 
Diode Tuner * Five Transistor 
M.W. L.W. Trawler Band Regenera- 
tive Radio * Five Transistor V.H.F. 
Tuner * Three Transistor Code Prac- 
tice Oscillator * Five Transistor 
Regenerative Short Wave Radio * Four Transistor and two Diodes 
M.W. L.W. Loudspeaker Radio * Seven Transistor M.W. L.W. Radio 
with Loudspeaker Push Pull output * One Transistor Home Broadcaster. 

£14.99 +P &PEl10 

V.H.F. 
AIR 
CONVERTER 
KIT 

Build this converter kit and 
receive the aircraft band by 
placing it by the side of a radio 
tuned to medium wave or the 
VHF band and operating as 
shown in the instructions sup- 
plied free with all parts. 
Uses a retractable chrome - 
plated telescopic aerial, gain 
control, V.H.F. tuning capacitor, 
transistor, etc. Size 5á "x I rx 31". 
All parts including case and plans. 

£4.95 + P & P and 
Ins. 60p 

Self Contained Multi -Band 
V.H.F. Receiver Kit. 
8 transistors and 3 diodes. Push 
pull output. 3 in. loudspeaker, 
gain control, 7 section chrome - 
plated telescopic aerial, V.H.F. 
tuning capacitor, resistors, 
capacitors, transistors, etc. Will 
receive T.V. sound, public 
service band, aircraft, V.H.F. 
local stations, etc. Operates 
from a 9 volt P.P.7 battery (not 
supplied with kit). 
Complete kit of parts 

£7.95 +P &Pd r.... Lad 

MultiBand A.M. Receiver. 
M.W.L.W. Trawler Band and 
Three Short Wave Bands. Seven 
Transistors and Four Diodes. 
Push Pull Output stage. 5" x 3" 
Loudspeaker. Internal Ferrite 
Rod Aerial. Kit includes all 
parts to build it up including 
Carrying Strap, Rubber Feet and 
ready- drilled Panels. Compre- 
hensive Instruction Manual for 
stage by stage construction. Uses 
P.P.9 Nine Volt Battery. 

£9.99+ 

Multiband V.H.F. and 
A.M. Receiver. 13 Transistors 
and Six Diodes. Quality 6" 
x 3" Loudspeaker 
With Multiband V.H.F. section 
covering Mobiles, Aircraft, T.Y. 
Sound, Public Service Band, 
Local V.H.F. Stations, etc. and 
Multiband A.M. section with 
Airspaced Tuning Capacitor for 
easier and accurate tuning, 
covering M.W.I , M.W.2, L.W. 
Three Short Wave Bands S.W. I, 
S.W.2, S.W.3 and Trawler Band. 
Built -in Ferrite Rod Aerial for 
Medium Wave, Long Wave and 
Trawler Band, etc., Chrome - 
plated 7 section Telescopic 
Aerial, angled and rotatable for 
peak Short Wave and V.H.F. 
reception. Push -Pull output using 
600mW Transistors. Gain. Wave - 
Change and Tone Controls. Plus 
two Slider Switches. Powered 
by P.P.9 -9 volt Battery. 
Complete kit of parts including 
carrying strap. Building Instruc- 
tions and operating Manuals. 

£14.79 + Slló 

Completely solderless Electronic 
Construction Kit. Build fifteen 
projects including: - 

Signal Injector Transistor 
Tester NPN -PNP 7 Transistor 
Loudspeaker Radio MW /LW 5 
Transistor Short Wave Radio. 

Components include: 
24 Resistors 21 Capacitors 
10 Transistors 5" x 3" Loud- 

speaker Earpiece Mica Base- 
board 3 12 -way Connectors 

2 Volume Controls 2 Slider 
Switches I Tuning Condenser 

3 Knobs Ready Wound MW/ 
LW /SW Coils Ferrite Rod 63 
yards of wire 1 yard of sleeving, etc. 
Complete kit of parts including 
construction plans. 
Total building costs: 

£9.99 +P &Pand 
ins. El10 

EDU KIT JUNIOR 

Completely Solderless Electronic 
Construction Kit. Build these pro- 
jects without Soldering Iron or Solder 
* Crystal Radio Medium Wave 

Coverage -No Battery necessary 

* One Transistor Radio 
* 2 Transistor Regenerative Radio 

* 3 Transistor Earpiece Radio 
Medium Wave Coverage 

* 4 Transistor Medium Wave Loud- 
speaker Radio 

* Electronic Noise Generator 
* Electronic Metronome 
* 4 Transistor Push /Pull Amplifier 
All parts including Loudspeaker, Ear- 
piece, M.W. Ferrite Road Aerial, 
Capacitors, Resistors, Transistors, etc. 
Complete kit of parts including 
construction plans. 

£6.95 + In& 90and 

E.V.6 PLUS ONE 

Build this exciting new design. 
Now with 7 Transistors and 4 
diodes. MW /LW. Powered by 9V 
battery. Ferrite rod aerial, tuning 
condenser, volume control, and now 
with Sin. loudspeaker. Attractive 
case with red speaker grille. Size 
9in. x Sain. x2ain. approx. All parts 
including Case and Plans. 
Total Building Costs: 

£6.95 +P &Pand 
V t9 Ins. 90p 

issmonamo 

RADIO CONSTRUCTION 
KIT 07 

A compact small 
radio kit covering 
Medium Wave and 
Long Wave bands. 
Rugged Micanite con- 
struction and simple 
square design allows 
for easy carrying and positioning. 
Ideal for the Garage, Workroom, 
Kitchen, etc., has seven Transistors 
and four Diodes, quality Loudspeaker, 
ready wound Ferrite Rod Aerial and 
Carrying Strap. Size 41" x 41" x 41. 
All parts and plans excluding 9v PP7 
Battery. 

£6.25+ P 
Ins, 

& 
7 
PSp and 

POCKET 
FIVE 

NOW WITH2 *- "LOUDSPEAKER 
3 Tuneable wavebands. M.W., 
L.W., and Trawler Band, 7 stages, 
5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, 
attractive black and gold case. 
Size 51" x 1's" x 3f" approx. 
All Parts including Case and 
Plans. 

Total Building Costs 

£4 95 + P P nd 
I n& s. 80 

To: RADIO EXCHANGE LTD 
61A High Street, Bedford MK40 ISA 

Callers side entrance "Lavells" Shop. 
Open 10 -I, 2.30-4.30 Mon: Fri. 9-12 Sat. 

Altprices 
include VAT 

Tel.: 0234 52367 

Reg. No. 788372 

I enclose E for 

Name 

Address 

PW379 
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7 T7e7777773 R 
74 SERIES Tri IC'S 

Type Price Type Price Type Price 
7400 £0.07 7427 £0.21 7472 £0.19 
7401 
7402 

£0.09 
£0.09 

7428 
7430 

£0.25 
£0.08 

7473 
7474 

£0.22 
£0.22 

7403 
7404 

£0.09 
£0.09 

7432 
7433 

£0.20 
£0.28 

7475 
7476 

£0.27 
£0.22 

7405 
7406 

£0.09 
£0.22 

7437 
7438 

£0.20 
£0.20 

7480 
7481 

£0.40 
£0.80 

7407 
7408 

£0.22 
£0.12 

7440 
7441 

£0.10 
£0.45 

7482 
7483 

£0.65 
£0.55 

7409 
7410 

£0.12 
£0.09 

7442 
7443 

£0.38 
£0.68 

7484 
7485 

£0.82 
£0.65 

7411 
7412 

£0.15 
£0.14 

7444 
7445 

£0.68 
£0.64 

7486 
7489 

£0.22 
£1.60 

7413 
7414 

£0.22 
£0.45 

7446 
7447 

£0.60 
£0.45 

7490 
7491 

£0.30 
£0.60 

7416 
7417 

£0.22 
£0.22 

7448 
7450 

£0.52 
£0.09 

7492 
7493 

£0.32 
£0.28 

7420 
7425 

£0.09 
£0.19 

7451 
7452 

£0.09 
£0.09 

7494 
7495 

£0.70 
£0.45 

7422 
7423 

£0.15 
£0.20 

7453 
7454 

£0.09 
£0.09 

7496 
74100 

£0.48 
£0.80 

7425 
7426 

£0.15 
£0.21 

7460 
7470 

£0.09 
£0.24 

74104 
74105 

£0.35 
£0.35 

Type Price 

74107 
74110 
74111 
74118 
74119 
74121 
74122 
74123 

.74136 
74141 
74145 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74160 
74161 
74182 
74163 
74164 

£0.22 
£0.35 
£0.55 
£0.75 
£1.10 
£0.22 
£0.35 
£0.38 
£0.50 
£0.50 
£0.54 
£0.65 
£0.45 
£0.45 
£0.80 
£0.48 
£0.48 
£0.48 
£0.55 
£0.60 
£0.60 
£0.60 
£0.65 

Type Price 

74166 
74167 
74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74279 

£0.75 
£2.00 
£0.60 
£0.60 
£0.55 
£0.55 
£0.80 
f1.25 
£0.55 
£1.00 
£0.68 
£0.68 
£0.65 
£0.60 
£0.55 
£0.55 
£0.60 
£0.58 
£1.00 
£1.00 
£1.00 

THYRISTORS 
No. THY1 A/50 1 Amp. 50 volt T05 18p. 
No.THY1A/400 1 Amp. 400 volt T05 32p 
No. THY3A/50 3 Amp. 50 volt T064 25p 
No. THY3A/200 3 Amp. 200 volt T064 32p 
No. THY3A/400 3 Amp. 400 volt TO64 40p 
No THY5A/50 5 Amp. 50 volt T066 25p 
No. THY5A/400 5 Amp. 400 volt TO66 40p 
No. THY5A/600 5 Amp. 600 volt TO66 50p 
No C106/4 6 Amp. 400 volt 70220 42p 

TRIAC 
584 8 Amp. 400 volt T0220 Plastic 80p 

DIACS 
1TT V413 equt 
8R100 D32 each 

12p 
12p 

CMOS I.C.'S 
Type Price Type Price Type . Price Type '- 

Price 
C04000 £012 CD4017 £0.65 CD4031 £1.60 CD4055 £1.00 
CD4001 £0.13 CD4018 £0.70 CD4035 £0.90 CD4056 £1.15- 
CD4002 £0-13 CD4019 £0.35 CD4037 £0.78 CD4069 £0.15 
CD4006 £0.80 CD4020 £0.80 CD4040 £0.78 CD4070:£0.15 
CD4007 £0.14 CD4021 £0.75 CD4041 £0.68 CD4071, £0.15- 
C04008 £0.80 C04022 £0.75 CD4042 £0.68 0040727 £0.15 
CD4009 £0.40 CD4023 £0.13 CD4043 £0-78 CD40818 £0.1 
CD4010 £0.42 CD4024 £0.55 004044 £0.78 CD4082i £0.1 
CD4011 £0.13 CD4025 £0.13 004045 £1.15 CD4510, £0.8 
CD4012 £0.14 CD4026 £1.00 004046 £0.95 CD4511 £0.60 
CD4013 £0.35 CD4027 £0.45 CD4047 £0.75 C04518' £0.Q055 
C04014 £0.70 CD4028 £0.80 C04049 £035 CD4518. £05 
C04015 £0.70 CD4029 £0.75 C04050 £0.35 CD4520L' £0. 5 
CD4016 £036.. CD4030 £0.40 .:CD4054 £0.95 

CAPACITOR PAKS 
16201 18 Electrolytics 4.75F - 105F 
16202 18 Electrolytics 1 - 1Q0}rF 
1803 18 Electrolytics 1 F 

All 3 at SPECIAL PRICE of £1.20* 
161' 0 24 Ceramic Caps 22pF 82p1 
161 1 24 Ceramic Caps 100pF 390pFF 
161 2 24 Ceramic Caps 470pF 3300 ;7 

161.3 21 Ceramic Caps 47005F- 0.0478F 

All 4 at SPECIAL PRICE of £1.60 

SPEC /AL OFFER! 
UNTESTED 

SEMICONDUCTOR PAKS 
Code No's shown below are given as a guide to the 
type of device. The devices themselves are normally. 

marked. 
No. 16130 100 Germ. Gold bonded diodes 

like 0A47 40p 
No. 16131 150 Germ. Point contact diodes 

like 0A70/81 40p 
No. 16132 100 200mA Sil. diodes like 

0A200 40p 
No. 16133 150 75mA Sil. Fast switching 

diode like 1N4148 40p 
No. 16134 50 750mA Sil. top hat Rects. 40p 
No. 16135 20 3 amp Sil. stud Rect. 40p 
No. 16136 50 400mw Zeners 0.0.7 case 40p 
No. 16137 30 NPN Plastic trans. like 

BC107/8 Opp 
No 16138 30 PNP Plastic trans. like 

B C 177/8 40p 
No. 16139 25 NPN trans. like 2N697/ 

2N1711 T039- 40p 
No. 16140 25 PNPtans.tke 2N2905 T039 40p 
No.16141 30 NPN trans; Hke.2N706 TO18 40p 
No. 16143 30 NPN Plastic trans like 2N3906 40p 
No. 16144 30 PNP Plastic trans. like 2N3905 40p 
No. 16145 30 PNP Germ. trans. like OC71 40p 
No. 16147 10 NPN T03 Power t ans like 

2N3055 80p 

BOOKS BY BABANI 
The following books are offered at 10% off their normal retail 

price 

BP6 Engineers & Machinists Reference Tables 
BP14 Second Book of Transistor Equivalents & Substitutes 
BP22 79 Electronic Novelty Circuits 
BP24 52 Projects using IC741 for equivalents 
8P26 Radio Antenna Handbook for Long Distance Reception & 

Transmission 
BP27 Giant Chart of Radio Electronic Semiconductor and Logic 

Symbols 
BP32 How to Build Your Own Metal & Treasure Locators 
BP34 Practical Repair & Renovation of Colour TV's 
BP35 Handbook of IC Audio Preamplifier & Power amplifier 

construction 
BP36 50 Circuits using Germanium, Silicon & Zener Diodes 
BP37 50 Projects using Relays SCR's and Triacs 
8P39 50(FETI Field Effect Transistor Projects 
BP40 Digital IC Equivalents & Pin Connections 
BP41 Linear IC Equivalents & Pin Connections 
BP42 50 Simple LED Circuits 
BP43 How to make Walkie- Talkie 
BP44 IC 555 Timer Projects 
BP45 Projects on Opto- Electronics 
BP46 Radio Circuits using IC's 
BP47 Mobile Discoteque Handbook 
BP48 Electronic Projects for Beginners 
BP49 Popular Electronic Projects 
BP50 IC LM3900 Projects 
BP55 Radio Stations Guide 
BP160 Coil Design & Construction Manual 
BP202 Handbook of Integrated Circuits (ICs) Equivalents & 

Substitutes 
BP205 First Book of Hi -Fi Loudspeaker Enclosures 
BP213 Electronic Circuits for Model Railways 
BP215 Shortwave Circuits & Gear for Experimenters and Radio 

Hams 
BP216 Electronic Gadgets & Games 
BP217 Solid State Power Supply Handbook 
BP221 28 Tested Transistor Projects 
BP222 Solid State Short Wave Receivers for Beginners 
BP223 50 Projects using IC CA3130 
BP224 50 CMOS IC Projects 
BP225 A Practical Introduction to Digital ICs 
BP226 How to Build Advanced Short Wave Receivers 
BP227 Beginners Guide to Building Electronic Projects 
BP228 Essential Theory for the Electronics Hobbyist 

Normal 
Price 

£040 
£1.10 
£075 
£0.75 

Sale 
Price 

£0.36 
£0.99 
£0.68 
£0.68 

£085 £0.77 

£060 
£0.85 
£095 

£0.95 
£0.75 
£1.10 
£1.25 
£2.50 
£2.75 
£0.75 
£1.25 
E1.45 
£1.25 
£1.35 
E1.35 
£1.35 
£1.45 
£135 
£1.45 
£0.75 

£0.75 
£0.75 
£0.85 

£0.85 
£0.85 
£0.85 
£0.95 
£0.95 
£0.95 
£0.95 
£0.95 
£1.20 
£1.25 
£1.25 

£0.54 
£0.77 
£0.86 

£0.86 
£0.68 
£0.99 
£1.13 
£2.25 
£2.48 
£0.68 
£1.13 
£131 
£1.13 
£1.22 
£1.22 
£1.22 
£1.31 
£1.22 
£1.31 
£0.68 

£0.68 
£0.68 
£0.77 

£0.77 
£0.77 
£0.77 
£0.86 
£0.86 
£0.86 
£0 86 
£0.86 
£1.08 
£1.13 
£1.13 

RESISTOR PAKS 
Order No. 
16213 601W 100 ohm -820ohm 
16214 60' -W. 1K -8.2K 
16215 601W :10K -82K 
16216 60äW g 100K -820K 

All 4et SPECIAL PRICE of £1.60 
16277 40+W. 100 ohm- 820 ohm 
16218 40kW 1W- 8.2K 
16219 40íW 1K- 8.2K 
16220 401W. 100K- 820K 

All 4 at SPECIAL PRICE of £1.60 

No. S66 
" No. S67 
gNo.S68 

No. S69 

1No.S70 

I.C. SOCKET PAKS 
11 x Spin DIL Sockets 
10 x 14 pin DIL Sockets 

9 x 16 pin OIL Sockets 
4 x 20 pin DIL Sockets 
3 x 28 pin OIL Sockets 

£1.00 
£1.00 
£1.00 
£1.00 
£1.00 

VOLTAGE REGULATORS 
Positive 
No MVR7805 5A7805 T0220 
No. MVR7812 5A7812 TO220 
No MVR7815 5A7815 T0220 
Na MVR7818 5*7818 T0220 
No. MVR7824 ;µA7824 T0220 

Negative 
No. MVfi7905 
No. MVP-7912 
No MVR7915 
No MVR7918 
No.MVR7924 

5A7905 
µA7912 
µA7915 
µA7918 
µA7924 

TO220 
T0220 
T0220 
T0220 
T0220 

5A723C T099 38p 72723 14 pin Dil 
LM309K T03 £1.20 

55p 
55p 
55p 
55p 
55p 

75p 
75p 
75p 
75p 
75p 

38p 

MAMMOTH I.C. PAK 
Approx. 200 Pieces. Assorted fall -opt integrated 
circuits, includidg: Logic, 74 series, Linear, Audio and 
D.T.L. Many coded devices, but some udmarked -you 
to identify. 

Order No. 16223 £1.00 

NKT301 
NlCT302 
NKT303 
N KT304 

MATCHED PAIRS Of 
PNP GERMANIUM 

MED. POWER TRANS 
2 amp 750mhV 

VCE VCB HFE 
40 60 30-100 
40 60 50-150 
20 30, 30-100 
20 30 50-150 

35p per pair 
35p per pair 
25p per pair 
25p per pair 

SWITCHES 
No. 16179 5..t Mains Slide Switches 
No. S17 5:ße Miniature Slide Switches 
No. S I8 4,x Standard Slide Switches 
No. S19 4 x Miniature Push to Make 

single hole mounting 
No. S20 3 x Miniature Push to Break 

single hole mounting 
No S21 Push button Switch Pak 

4 x Assorted types multi 
bank and singles 
Latching and non -Latching 

40p 
40p. 
40p. 

40p 
40p 

£1.00 

From U.S.A. ,py 
DINDY 
SCREW CASED 

LOW NOISE 
CASSETTES 
Order No. S53 10 for £3.50 
HEAD -CLEANING 
CASSETTE 45p each 

c..., 

C90 

AUDIO LEADS 
Order No. 
127 Audio lead 5 pin DIN plug to 4 phono 

plugs 
129 Audio lead 5 pin plug to 5 pin DIN plug 

Mirror Image 
130 5 metre lead 2 pin DIN plug to 2 pin 

DIN inline socket 

90p 
70p. 

45p 

RETURN OF THE AL20A 
By popular demand -this useful 5W 
RMS power amplifier is offered at the 
re- introductory price of £2.75 + V.A.T. - 
Hook-up and data supplied. 

VPS30 Variable Regulated Stabilised 
Power Supply Module 

Incorporating a short cirbüit protection and current limiting: 
Voltage Regulation 2 -30V 
Regulated Current 0-2A 
AC Input Maximum 25V 

Eliminates the use of batteries and thus saves £fis -can be used time and time again. 
ONLY £7.60 J. V.A.T. 

Brend New 
ITT 923 Silicon Diodes 200mA 200V 

100 off--£2.00 
.500 off -£9.00 
1000 off- £15.00 

10.000 off -£130.00 

Single -Sided Fibre Glass Board 
12" x 3j" approx. 2 pcs £0.60 

AUDIO PLUG AND 
SOCKET PAKS 

Order No. 
51 5 x 3.5 mm Plastic Jack Plugs 
S2 5 x 2.5 mm Plastic Jack Plugs 
53 4 x Std. Plastic Jack Plugs 
S4 2 x Stereo Jack Plugs 
S5 5 x 5 Pin 180° DIN Plugs 
S6 8 x 2 Pin Loudspeaker Plugs 
S7 8 x Phono Plugs Plastic 
S8 5 x 3.5 mm Chassis Sockets (Switched) 
S9 5 x 2.5 mm Chassis Sockets (Switched) 
51 1 2 x Stereo Jack Sockets with instruction 

leaflet for H /Phone connection 
S12 5 x 5 Pin 180° DIN Chassis Sockets 
S13 8 x 2 Pin DIN Chassis Sockets 
S14 6 x Single Phono Sockets 

40p. 

50p40. 
30p 
50p 
50p 
Sop 
25p 
25p 

50p 
40p 
50p. 
pOp. 

ETCH RESIST PENS 
Order No. 1609 50p each 

UNIJUNCTION TRANSISTORS 
UT46 TIS43 20p 

FET's 
2N3819 15p 2N5458 18p 

2 AMP. BRIDGE RECTIFIERS 
Metal Stud Moueting 

50V (KBS 005) 28p 
100V (KBS01) 30p 
200V (KBS 02) 34p 

No. 545 
No. S46 
No. S47 

5110 
P.C. BOARD 

Mixed Bundle. P.C.B., Fibre- 
glass /paper, single and 
double- sided. Fantastic value 75p 

SILICON BRIDGE RECTS 
599 Mixed Pak 2 -5 A.P. 

50-600v. All coded. 4 for 

No. 541 
No S42 
No. S43 
No. 544 

SIMILAR IN4000 SERIES 
25 Like IN4001 (14 50V) 
20 Like IN4002 (1A/100V) 
18 Like IN400311A/200V) 
15 Like IN4004 11A/400V) 

£1.00 

60p 
60p 
60p 
60p 

18 Practical Wireless, March 1979 

www.americanradiohistory.com

www.americanradiohistory.com


A M 77777 rfT1P, 
SPECIAL OFFER! 

COMPONENT PAKS 
Order No. Quantity 
16168 5 pieces Assorted Ferrite rods 40p 
16169 2 pieces Tuning gangs M W /LW 40p 
16170 50 metres Single strand wire 

assorted wire 
16171 
16172 
16176 

10 Reed switches 
3 Micro switches 
20 Assorted electrolytics 

Trans types 
16177 1 pack Assorted Hardware 

nuts /bolts etc. 
16179 20 Assorted tag strips and panels 
16180 15 Assorted control knobs 
16184 15 Assorted Fuses 100mA 5 amp 
16188 60 -¡W resistors mixed values 
16187 30 metres stranded wire 

assorted colours 
S 100 120 r watt resistors. Pre- formed 

19°/8 Prod. Our mix 
S101 120 ' watt resistors. Pre -formed 

19378 Prod. Mixed values 
S102 250 ¡watt resistors 

Flange 100 ohms- 10 meg £2.00' S103ä,0 }watt resistors 
-Mange 100 ohms- 10 meg ,ßa12.00 

fSle4$aó ' 60 how ohms ¡ watt resistors F 

60P 

5600' 

01.00'. 

40P 
4011P 

40p 

40p 
40p 
40p 
40p 
40p 

40p 

609 
60p. 

; p 1(1- 100ohms 
r6 5 40 w ohms i watt resistors 

1 -100 os 
S 106 25 Mixed wtound resistors 
5107 20 Taetalurt b0ad caps 

Q-22 - 1 tñF. Our mix 
S108 High qualityelectrolytics 1 OmF - 

POOmF Collage range 15 50v 
Our mix.40 fpr 

16204 C250 Pak Contains 50 metal 
£1.00 

foil caps £1 -00' 

CRYSTAL EAR PIECES 
S126 Less plug £0.20 

Plugs for above 
No. 16106 2.5 plastic 
No. 1697 3.5 plastic 

£0.09 
£0.11 

Mono Crystal Cartridge 
$127 GP91 /1SC 

Special Offer £1.00 

Nickel Cadmium Rechargeable Batteries 1.25V 
5128 35000 Cell size = U2 £2.50 
5129 9000 Cell size = 011 MO 
5130 Complete kit of parts to build nickel 

cadmium charger £3.50 

POTENTIOMETERS 
Slider 40mm TRAVEL 
Ordee'No. 
16191 6 x 470 Ohm LIN Single 40p 
S24 
S25 

6 or 1 K 
6 x 5 K 

LIN Single 
LIN Single - 

40p 
40p 

16193 
16196 

6 x 22 K 
6 x 47 K 

LIN Single 
LOG Single 

40p' 
40p' 

16194 
S27 

6 x 47 K 
6 x 100 K 

LIN Single 
LIN Single é 

40p 
40p' 

528 
S29 

6 x 100 K 
6 x 500 K 

LOG Single 
LOG Single y 

40p 
40p' 

532 6 x 50 K LIN Single 40p 

Slider 60mm TRAVEL 
S30 6 x 2.5 K LOG Single 40p 
S34 4 x 5 K LOG Dual Opp 
S36 4 x 100 K LOG Dual 40p 
S37 4 x 4.3 MEG LOG Dual 40p'. 
S94 6 x 220 K LIN Single 40p' 
S95 6 x 100 K LOG Single 40p 
S96 6 x 500 K LIN Seigle 40p 
S38 Mixed slider pots, various values 

and sizes. Our mix only £1.00' 
S39 6 x Chrome slider knobs 4op 

WIREWOUND 
S90 Wirewound Pots Linear 1 Watt 

rating Mixed useful values 5 for £1.00 

CARBON TYPES 
S91 Car Radio type Dual Switched Pot 

P.C. mounting 
100 K Lin switched' 
2.5 K Lin each 60p 

DUAL POTS P.C. MOUNTING 
Omm Shaft 
S92 4 x 100 K Lin £1.00 
S93 4 x 100 K Log £1.00 
16173 15 Rotary Pot Assorted 40p 
16186 25 Pre -sets Assorted Values 40p' 

Super Save Pak 
S124 6 x 741P £1.00 
5125 5 x 555 £1.00 
8138 Surplus /end of manufacturers line /pre- 

amp with base. treble volume control 
and circuit diagram suppled ONCE 
ONLY OFFER £1.25 

5137 ^ 0 Assorted Slider Knobs-.=chisne/ 
Bfpck 

5131 2 x 12V Relays plastid case £0.70 
5132 2 x 24V Relays elastit case £0.60 
5123 ;t switch bank 5 -way Ind silver 

knob £0.75 
S134 0 x Magnets suitablafor reed - 

switches f&0 
$135 - . 1 Veroboard pak 2 pot 45sq. ins. . 

approx. 0080 
5136 1 15 Veraboard pak 2 pçs 60sq. ord. 

approx. - 41.10 
16199 .1 Veraboard pak 30só, ins. approx. -£0.50 
16200 : -15 Veroboard pak 30sq ins. applor.:. £050 

TOOLS 
No. 2011 5 in. wire cutters 
No. 2012 5 in long wire pilais 

TRANSISTORS 
BRAND NEW -FULLY GUARANTEED 

Type Price Type Price Type Price Type Price Type Price 
AC107 25p 8C177 12p BF194 '9p. TIP32A 34p 2N1613 15p 
AC126 14p BC178 12p 8E195 9p TIP32B 35p 2N1711 15p 
AC127 16p BC179 12p 8F196 12p T1P32C 36p 2N1893 28p 
AC128 16p BC182 9p 8E197 12p TIP41A 34p 2N2218 15p 
AC128K 24p BC182L 09p 13F200 25p TIP41B 35p 2N2218A 18p 
AC176 18p 
AC176K 24p 
AC187 16p 
AC187K 26p 
AC188 t6p 
AC188K 28p 
AD161/ 
162 MP 80p 
AF139 30p 
AF239 30p 
BC107- 6p 
BC108 Op 
BC109 Bp 
BC118 10p 
BC147 8p 
8C148 '$p 
8C149 Òp 
60154 16p 
BC157 9p 
13058 9p 
BCt69 9p 
BC7696 10p 
BC170,. 6p 
.1'7 I- !61i 
BC112 48¢" 
BC173 

RESISTORS PROGRAMMABLE UNIJUNCTIONS 
40 MIXED VALUES 1 watt & 2 watt Resistors 2N6027 with data £0.24 
no S143 £0.60 

BC183 '9p BFX29 22p TIP41C 36p 2N2219 15p 
BC183L 9p BFX84 18p TIP42A 36p 2N2219A 18p 
BC184 9p 8FY50 12p T1P428 37p 2N2221 15p 
BC184L 9p 8FY51 12p TIP42C 38p 2N2221A ióp 
BC212 10p BFY52 12p TIP2955 65p 2N2222 15p 
BC212L 10p TIP3055 42p 2N2222A 16p 
BC213 10p MPSA05 22p ZTX107 8p 2N2369 10p 
BC213L 10p MPSAO6 22p ZTX108 '6p 2N2904 14p 
BC214 10p MPSA55 22p ZTX109 '7p 2N2904A 15p 
BC214L 10p MPSA56 22p ZTX300 7p 2N2905 14p 
SC251 10p 0C44 12p ZTX301 7p 2N2905A 15p 
BCY70 12p OC45 12p ZTX302 9p 2N2906 12p 
BCY71 12p OC71 9p ZTX500 'Bp 2N2906A 14p 
BCY72 12p 0072 12p ZTX501 10p 2N2907 12p 
BDt75 40p OC75 10p ZTX502 112p 2N2907Á-- 13p 
eil-J1 '35p OC81 14p.--$8696 10p 2N29260 Bp 
00132 '37p 2,N697 2 N2824 7p 
BF116 17p.TIP29A 35p 2N7078- " TO 2N3053 12p 
0F167 19p TIP298 36p 2pj706A 8p 2143055 35p 
BF173 20p TIP29C 38p 2147603 8p 2N3702 7p 
BF180 25p TIP30A 36p 2N1302 12p 2N3703 7p 
13F181 25p TIP300 37p 2N1303 15p 2N3704 6p 
8E182 25p TIP30C 38p 2N1304 15p 2N3903 11p 
8F183 25p TIP31A 2N1307 18p 2N3904 11p 
8E184 25p TIP31B 33p 2N1308 22p 2N3905 11p 
8E185 :- 25p TIP31C i34p 2N1309 22p 2N3906 11p 

£1.55 
£145 Type 

AA119 
AAZ13 
BA100 
BA115 
BA144 
BAt48 
BA173 
BAX13/ 
0A200 

SUPERDUPER 
COMPONENT BOX 

Min. 3119 in weight c sisting of a fantastic 
assortment of Electron c Components -Pots, 
Resistors, Condense, Switches, Relays, 
Boa d Sinicondo rs, wire, hardware, 
etc etc., e 

This is a terge bo and is sent separate to 
your order' 
£2.50 including p. s p. 

Price 
5p 
4p 
Bp 
Sp 
5p 

10p 
10p 

5p 

TRANSFORMERS 
SALE OFFER 

5 141 0235 240V primary 
0-554 at 2A secondary 

£4.50 r- E1.00 p. & p. 
S142 0349 240V primary 

0 -20V at 2A secondary 
£3.50 o- £0.86 p. & p. 

TBA800 
TBA810 
TBA820 
LM380 
LM381 
72709 
pA709 

Type 1 Price DIODES Type Price 
BAX16 /:. Type Price Type Price 544 3p 
OA202 Sp BYZ16 - 30p OA85 7p 

BYZ17 28p 0A90 6p N5400 10p 
8Y100 15p BYZ18 ,'r 28p 0491 7p N5401 11p 
BY127 10p BYZ19 ` 28p 0Á95 7p N5402 12p 
BYZIO 32p 0447 5p IN34 5p N5404 13p 
BYZ11 32p OA70 5p IN60 6p N5406 16p 
BYZ12 32p 0A79 7p IN914 4p N5407 17p 
BYZ13 30p OA81 7p IN4148 4p N5408 19p 

LINEAR I.C's 
'£0.75; µA711 £0.25 µA748 £0.28 
£0.85..' pA703 £0.20 72558 f0.45 
£0.65; 741P £0.18 MC1310P £1.25 
£0.80' 72741 £020 76115 £1.25 £1.25 pA741C £0.20 NE555 £0.22 
£0.20 72747 £0.55 SL414A £1.80 
£0.20 748P £028 

ZN 414 RADIO CHIP 75p 

Displays 
No. 1510 707 LED Display 
No. 1511 747 LED Display 
No. 1512 727 Dual LED Dispil 

OPTOELECTRONICS 

£Q20 
£1.50 
£1.55 

No. S55 

No. 556 

No. 557 

No. S58 

ZEN ER PAKS 
20 mixed values 400mW Zener 

diodes 3 -10V 
20 mixed values 400mW Zener 

diodes 11-33V 
10 mixed values 1W Zener 

diodes 3 -10V 
10 mixed values 1W Zener 

diodes 11 -33V 

£1.00 

£1.00 

£1.00 

£1.00 

SILICON POWER TRANS. N.P.N. 
S97 BD371 2 Amp 1 .2w. 60Viceo 

Hfe 40 -400. Case T092 
with heat tab. 5 for 

S98 2N5293 R.C.A. 36w 4 Amps 
75Viceo Hfe 30 -120. 5 for 

60p 
£1.00e 

COMPLETE AMPLIFIER 
KITS: 

STA 15 15 watts per channel amplifier kit 
Consists: 2 x ALSO. 1 x PÁ100: 1 x SPM80: 
1 x 2234, transformer: 2 x coupling capacitors. 
£37.70 inc. VAT. 85p P &P. 

STA25 25 watts per channel amplifier kit 
Consists: 2 x ÁL60; i x PÁ100: 1 x SPM120/ 
45 - 1 o 2040; transformer: 1 x reservoir 
capacitor: 2 x coupling capacitors. £41.45 inc. VAT. 
El 16 P&P. 

5TÁ35 35 watts per channel amplifier kit 
Consists: 2 x ÁL80: 1 x PA700- 1 x SPM120: 

1 x 2241: transformer; 1 x reservoir capacitor: 
2 x coupling capacitors. £4845 inc. VAT. f1.96 
P &P. 

STA50 50 watts per channel amplifier kit 
Consists 2 x ÁL120. 1 x PA200: t x SPM120/ 
65 - 1 x .2041: transformer; I x reservoir 
capacitor: 2 x coupling capacitors. f58.20 inc. VAT. 
£1.10 P &P 

STA125 125 watts per channel amplifier kit 
Consists 

-- 2 x ÁL250: 1 x PÁ200; 2 x SPM120/ 
65 - 2 x 2041. transformers; I x reservoir 
capacitor, 2 x coupling capacitors. £72.85 inc. VAT. fi -25 P &P. 

LED's 
No. 5120 
No. 5121 
No. 1502 
No. 1505 
No. 1503 
No. 1506 
No. S82 

125 Bright Red £0 -09 
.2 Bright Red £0.09 
125 Green £0.12 
.2 Green -. £0.12 
125 Yellow B £0.12 
2 Yellow £0.12 
Clear .2 illuminating Red £0.10 

LED CLIPS 
No. 1508 /-125 -125 
No. 1508/2 .2 
N 5139 Infra Red Detector 

Fairchild FP100 

5 for £0.12 
5 for £0.15 

£0.50 

2nd QUALITY LED PAKS 
No. 1507 10 Assorted Colours & Size £0.75 
No. 5122 10 x 125 Red £0.60 
No. 5123 10 x 2 Red £0.60 

SPECIAL REDUCTIONS 
No.1514 NORP12 45p each 
No. S76 OCP71 5 for £1 -00 
No. S83 5 NIXIE Tubes ITT 5870 ST £2.00 

(including Data) 
No. S77 Neon Indicator Lamps 230V A.C. 

State Colour.(Red, Amber and 
Green.) 25p each 

P.O. RELAYS 
S85 -2 Off Post Office relays 40p 

BATTERY HOLDERS 
to take 6 x HP7's 

Order No. 202 10p each 

MAMMOTH I.C. PAK 
Approx. 200 Pieces. Assorted fall -out inte- 
grated circuits, including: Logic, 74 series, 
Linear, Audio and D.T.L. Many coded devices, 
but some unmarked -you to identify. 

Order No. 16223 £1.00 

EX. G.P.O. MICROSWITCHES 
Order No 551 4 for 50p 

CABLE CLIPS 
S65 - 50 2mm round single in fixing 30p 

POWER SUPPLY 
STABILIZER BOARD 

Unused ex- equipment stabilizer board. Input 
30V. D.C. Output 20V. Complete with circuit 
diagram. 

Order No. S81 £1.25 

ORDERING 

V.A.T. 

Minimum postage and p cking for Sale Orders £0.50 
PLUS any further postage as stated foyer this Sale Advertisement. 

Overseas Orders -ADD extra for Air -mail. 

Please ADD V.A.T. as follows: 
121% to items marked'. 

8% to unmarked items. 
NO V.A.T. on Books. 

I.C. 
INSERTION 

EXTRACTION 
TOOL 

O/D 2015 
30p each 

111APAK 
DEPT. PW3, P.O. Box 6, Ware, Herts 

COMPONENTS SHOP: 18 BALDOCK 
STREET, WARE, HERTS. 
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Sorry! 
TO those readers who have suffered delay and disappointment in obtaining their 
copies of Practical Wireless of recent months, we offer our sincere apologies. In 

some of the more remote parts of the U K, late publication and some hiccups in 
distribution have combined to produce a particularly trying situation. We hope that 
these difficulties are now being overcome and that the magazine will be on sale by 
the specified date each month. 

Another disappointment for some of our readers, is being unable to obtain a copy 
of an issue because every one has been snapped up, and their newsagent just 
cannot get any more. Worse still is picking up a casual copy of PW only to find that 
an interesting series has been running for some months and they can't get hold of 
the previous issues. We always do what we can to help someone in this 
predicament, and have recently increased the number of magazines put aside each 
month for our back numbers service (see page 1). Unfortunately though, many 
issues are now completely out of print, and only very limited stocks exist of some 
others. The table below summarises the situation as we went to press. 

1979 1978 1977 1976 1975 1974 

JANUARY , 
FEBRUARY 

MARCH 

APRIL 

MAY 

JUNE 

JULY 

AUGUST t t 
SEPTEMBER 

OCTOBER 

NOVEMBER 

DECEMBER t- 
If you want to make sure of getting your copy of PW each month, either place a 

regular order with your newsagent, or take out a subscription- again, see page 1 

for details. 
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Debbie Chapman, Copy Typist 

A secretarial course which she com- 
pleted immediately after her normal 
schooling at the Purbeck School, 
Wareham, led Debbie into her first job 
which, luckily for us, was with PW. 

She was born in Kenya, where her 
father was serving in the Army, and 
most of her life so far has been spent 
on a "world trip" with her father and 
the rest of the family. Dad is an instruc- 
tor with the 3rd Royal Horse Artillery at 
Bovington Camp, specialising in tanks. 

Mum also works for the Army, and 
Debbie is engaged to a Police 
Constable -she certainly maintains an 
interest in uniforms! 

Among her other interests, which 
include swimming and looking after 
children, she quotes cooking as the 
most important. Future husband 
Martin seems to have it made in no un- 
certain terms -good food and a willing 
baby sitter while he's out working can't 
be bad. 
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Well done Erzsebet 
The 1978 Girl Technician Engineer of 
the year is Mrs Erzsebet Kibble (see 
News, October 1978): the award was 
announced by The Secretary of State 
for Education and Science, The Rt Hon 
Mrs Shirley Williams, MP, at a meeting 
of The Institution of Electrical and Elec- 
tronics Technician Engineers (IEETE) in 
London on Monday, 4 December. 

Erzsebet, aged 25, is an Assistant 
Test Manager with Thorn -Ericsson 
Telecommunications (Sales) Ltd. Born 
in Hungary, Erzsebet is married to an 
Englishman and lives in Woking, Sur- 
rey. She joined her present employers 
in 1974 and gained the Higher 
National Certificate in Electrical and 
Electronic Engineering in 1976. 

The Award, accompanied by a 

cheque for £250 and an inscribed rose 
bowl, is sponsored by The Caroline 
Haslett Memorial Trust and the IEETE. 
Its aim is to focus attention on elec- 
trical and electronic engineering as a 

worthwhile career for women. IEETE, 2 
Savoy Hill, London WC2R OBS. Tel: 
01 -836 3357 

New catalogues 
Barrie Electronics Ltd. inform me that 
their latest catalogue is available. 
Although the 32 page catalogue lists a 

good deal of Barrie's stock, they have 
many other components, too numerous 
to list. They also invite readers to con- 
tact them if they need assistance with 
purchasing any difficult items. 

The catalogue is obtainable for 1 5p, 
from: Barrie Electronics Ltd., 3 The 
Minories, London EC3N 1 BJ. Tel: 01- 
488 3316/7/8. 

Suhner Electronics, the UK sub- 
sidiary of the Swiss company Huber & 
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Suhner, have recently issued 2 new 
catalogues covering just part of the 
range of connectors they manufacture. 

1. High Voltage Connectors; this 
16 page catalogue covers 3 different 
series of coaxial high voltage connec- 
tors with 50 ohm nominal impedance 
and bayonet coupling mechanisms. In 
all a total of 80 different connectors. 

2. RF Connectors Series TNC; this 
comprehensive 28 page catalogue 
details Suhner's range of TNC medium - 
sized coaxial cable connectors. 

Copies of these catalogues are 
available, free of charge, from: Suhner 
Electronics Ltd., Telford Road, Bicester, 
Oxfordshire. 

Three new parts of the Mullard 
Technical Handbook are now available. 
They are: RF power devices -Book 1, 
Part 2- £2.00; Thyristors and triacs- 
Book 1, Part 5-£1.50; Loudspeakers, 
television assemblies and modules - 
Book 3, Part 5- £2.00. 

The Mullard Technical Handbook is 
broken down into twenty -one different 
parts which can be purchased 
separately -the prices depend on the 
contents and include P &P. 

The handbooks and a leaflet giving 
further details is available from: Central 
Enquiry Handling Unit, Mullard Ltd., 
New Road, Mitcham, Surrey CR4 4XY. 

Operation Drake 
Radio communications equipment, 
supplied by companies in the GEC - 
Marconi Electronics group, will play a 

big part in Operation Drake -the two 
year round -the -world voyage by parties 
of experienced explorers, scientists and 
24 young explorers in - the 1 50 ton 
brigantine Eye of the Wind, which 
left Plymouth on Wednesday, 8 
November, to celebrate the 400th 
anniversary of Sir Francis Drake's 
circumnavigation of the globe. 

Marconi Marine is providing one of 
its new 400 watt Transocean /Pacific 
s.s.b. radiotelephones to satisfy the 
vessel's requirements for m.f. and h.f. 
communications with shore -stations 
round the world. This equipment is 
powered by the vessel's a.c. mains 
supply. 

In case of generator failure on board, 
Marconi Marine is also supplying a 

24V d.c. operated Falcon II, a m.f. /h.f. 
s.s.b. radiotelephone as a back -up set 
for the main equipment. 

When working within 40 miles of 
the coast, the primary ship -to -shore 

communications will be supplied by an 
Argonaut S v.h.f. radiotelephone. 

For emergency purposes Marconi 
Marine is also to provide a Survivor II 

survival craft radio equipment. 
Communications in the v.h.f. /f.m. 

bands will be provided by three 
UK /VRC353 transceivers for the 
overland expeditions. 

PW Gillingham 
It has come to our notice that readers 
are having difficulty obtaining the 
1 280MHz crystal for the PW 
Gillingham Short -wave Receiver Fre- 
quency Readout, published in the 
October 1978 issue. 

A special arrangement has been 
made to supply these devices, at an 
inclusive price of £4.15, from P. R. 
Gollege Electronics, Merriott, Somer- 
set TA 16 5NS. Tel: (0460) 73718. 

Project Index 
A new index of electronic projects has 
been compiled by M. L. Scaife, Prin- 
cipal Librarian (Technical) of North 
Tyneside Libraries and Art Department. 

The index provides a descriptive 
guide to over 2500 projects published 
between 1972 and 1977, in journals 
such as Practical Wireless, Practical 
Electronics, Wireless World and 
Television Magazine. 

The project is not intended as a 

profit -making venture, as the following 
inclusive prices indicate: 1 -2 copies- 
E1 .50, 3 -6 copies-£1.40, 7 -10 
copies -£1 .35, over 10 copies - 
special rates. 

Copies of the index are obtainable 
from: M. L. Scaife, Central Library, 
Northumberland Square, North 
Shields, Tyne and Wear NE30 1 QU. 
Tel: (08945) 8281 1. 
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QSO? GB2RN 
The amateur radio station aboard HMS 
Be /fast moored in the pool of London, 
between Tower Bridge and London 
Bridge, has been granted the use of the 
special callsign GB2RN when the ship 
is open to the public. Summer hours 
1100 to 1800, winter hours 1100 to 
1630, all British local time. 

The station is interested in 
establishing schedules with other 
museum and special interest stations 
worldwide, these and other stations 
who would like to arrange skeds, 
please contact Don Wa /msley G3HZL, 
153 Worple Road, lsleworth, Mid- 
dlesex TW7 7HT, England. 

All h.f. bands from 1 8 to 28MHz are 
covered on c.w. or s.s.b.; it is hoped to 
have RTTY in the near future. 

G4HMS will be operational outside 
of the stated hours. 

LCDs 
Two liquid crystal displays (I.c.d.$) will 
be available from Muilard in quantity 
early in the year. These devices join 
the Company's already established 
ranges of solid -state and plasma dis- 
play devices. This announcement is the 
result of a long -term development 
programme which not only involved . 

investigation into different techniques 
but also into basic materials in order to 
ensure that the displays would give 
continuing high- standard performance 
coupled with assured long -term 
reliability. 

The technology selected for the 
Company's I.c.d.s was field- effect 
twisted -nematic. This technology has 
been in the market place for some 
time, but the Mullard I.c.d.s will incor- 
porate the latest developments in this 
field. In particular, nematic liquid 
crystal materials have been developed 
to provide high standards of chemical 
stability and special precautions have 
been taken to eliminate chemical reac- 
tion between the different materials 
used. Also, to ensure satisfactory view- 
ing, the I.c.d.s incorporate the results of 
a greet deal of research into viewing 
angles, colour balance and the 
brightness ratio of the character to the 
background areas. 

Many different types of I.c.d.s are 
in use today in watches, clocks, 
calculators and a great deal of 
instrumentation where their low power 
consumption, compared to that of 
I.e.d.s, enable them to be driven 

directly by m.o.s. devices. 
The Muilard I.c.d.s were designed 

specifically for time displays and 
provide a 4 -digit read -out with a colon 
between the second and third digits. 
Each digit is 12mm high and is formed 
from 7 segments. The first of these 
I.c.d.s, type LTC001 R, is designed for 
use in the reflective mode: that is, it 
collects ambient light and reflects it 
back to the viewer. The second I.c.d., 
type LTC001T, is used in the transmis- 
sion mode with a light source behind 
the display. 

Mu /lard Limited, Muilard House, 
Torrington Place, London WC 1 E 7HD. 

GB3WM 
The Home Office have granted the 
special callsign GB3WM to the 
Wireless Museum at Arreton Manor, 
near Newport, Isle of Wight. Arreton 
Manor is the home of The Count and 
Countess Slade de Pomeroy, the 
Manor is open daily from Easter until 
November, and also by appointment 
during the winter months. 

The Wireless Museum contains a 

unique collection of very early radio 
and television receivers, including a 

30 -line Baird. Televisor with spinning - 
disc mechanical scanning. 

It is now planned to build an ex- 
hibition short -wave experimental 
transmitting station, as used by radio 
amateurs before the last war, and dis- 
play it side -by -side with a modern 
piece of equipment, showing a direct 
comparison between the old type of 
rack -mounted equipment and today's 
"state of the art ". 

All amateur bands will be used, with 
both c.w. and s.s.b. on the high fre- 
quencies and f.m. on two -metres 
(via GB3SN, the Alton, Hampshire 
repeater). 

Official station operators will be 
Messrs. D. Byrne G3KPO (Museum 
Curator), A. R. Williams G3KSU, D. E. 

Denny G3ZQE, A. Wakeley G3MAD, 
R. W. Fisher G2DZN, K. B. Pearse 
G3MLC, F. D. Cawley G2GM, H. Childs 
G310W, L. Critchley G3EEL, D. Hoult 
G400 and W. Carter G2NJ. 

A special QSL card will be printed 
and issued to all initial QSOs. Short- 
wave listeners are also invited to send 
in report cards, for which QSLs will be 
exchanged -all via the RSGB Bureau, 
or on receipt of an s.a.e. 

D. Byrne G3KPO, The Wire less 
Museum, Arreton Manor, near New- 
port, Isle of Wight. 

TIMETRON eóry 

TEMPUS 
Until TEMPUS have re- established their business we will be 
pleased to supply you from the superb range of 

QUALITY CASIO PRODUCTS 
A well known consumer magazine has published a report on 
digital watches which supports our opinion that CASIO and 
SEIKO are probably the best watches in the world, with CASIO 
offering unbeatable value for money. 

CASIO 46CS -27B 
Almost certainly the slimmest and most sophisticated 
alarm/chronograph watch available today. 
Liquid crystal display of hours, minutes, seconds, day; And with 
day, date, month and year perpetual calendar .--- - 

Optional 12 hour clock ,f 
(with am /pm indicators) 
or 24 hour display. 
24 hour alarm setting. 
Optional hourly chimes. 
Chronograph measures in 
units of 1 /1000 second to 
six hours. 
Net, lap and 1st & second 
place times. 
Alf stainless steel case 
only 7.8mm thick. 
Mineral glass face. 
Water res. to 100ft. 

10 seconds /month 
RRP £89.95. 

£74.95 

CASIO CHRONOGRAPH 
45CS -22B Similar functions to the above watch but without the 
alarm and chime. (RRP £69.95) £54.95. CASIO SPORTS 
WATCHES. LCD, 6 digits, 1 /100 second stopwatch; net, lap 
and 1st & 2nd place times. Time and calendar display. F -100 
Resin case, strap (£29.95) £24.95. 52QS -14B S/S encased, 
bracelet (£44. 95) £34.95). 

fi CASIO CARD WATCH 'lP THE INCREDIBLE MQ -11 

`o ö ao ,ö so 
set naie Mac M- na 

C'59 35 
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Microcomputer Quartz Sensor 
Touch keys LC Display of 
hours, minutes, seconds, 
am /pm, full calendar display of 
day, date & every Sunday. Also 
digital date, month, year; And 
day, Sundays. Three date 
memories. Two independant 
alarms with hold & display fac. 
Countdown alarm /timer, or 
Time Memory (24hr), or 7/10 
sec. stopwatch. Will display any 
monthly calendar from 1901 to 
2099. Memorises and displays 
three optional important dates. 
Calculator with Sensor Touch 
keys, full memory, %, , K. 
Battery life approx. t year. 

-'F x 21x 31 ins. Leatherette wallet with window (£34.95). 

An ineredible£29.95 

CASIO C 82 
LCD coke/kiting affirm clerk with snooze facility. 

ttw 

alka 
:, 

! `411111411111111i 
6 digit LC Display of time, with nighttight. Four alarms, one 
with snooze facility. Calculator with %, , K. Long battery life, 
compact size (£2495) £ 19.95 
CQ -81 Calculating alarm clock now only £14.95 
PQ -7 Alarm clock, alarm /timer, stopwatch. Now E17.95 

CASIO AQ -2000 
Calculating alarm clock with stopwatch and calendar £24.95 
ST -24 Card Time. Calculator, stopwatch, 2 alarm /timers. 

4Pt` 
£19.95 

LCD calculators with full memory, %, , K. Most 
have battery saving APO (Automatic Power -Oil). 
LC -79 Sensor touch Mini Card with APO. A very rigid 

ib x 21x 3's ins. Beautifully styled. Pouch £15.95. 
LC -841 APO. Rigid ix21x41 ins. Pouch £15.95. 
NEW HL series. Two AA batteries last 6,000 - 10,000 hours. 
HL -801 8 digits £9.95. HL -101 (10) £12.95. HL -121: £19.95. 
LCd Scientific Calculators. FX -48 £19.95. FX -2500 £21.95. 
FX -3100 £25.95. FX -8000 £29.95. 
Most CASIO products in stock. Send 15p for brochures. 

Prices include VAT, P & P. Send cheque, P.O. or phone your 
Access or B'eard number to:- 

TIMETRON 
Callers - welcome by appointmen 

Dept. P.W.. Beaumont 
Suite. 164.167 Earl Road 
Cambridge CBI I DB 
Telephone 0223 67503 
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U.K. RETURN OF POST MAIL -ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
LOUDSPEAKER BARGAINS BAKER 150 WATT 3 ohm. 6 x 4in. £1.50. 7 x 4in. £1.50. 8 x 510. £2.50. 5in. £1.50. 

6 410. £1 AO. 8in. £2.60. loin. £3. 12in. £4. QUALITY 
8 ohm. 2 -1in. £1.50. 3in. £1.50. Sin. £1.50. 10in. £3. 12in. £4. TRANSISTOR 
16 
£6. 

ohm. . 6 x 
4in. £1.50. 7 x 4in. £1.50. 5in. £1.50. 8in. £260. 10in. 

MIXER /AMPLIFIER 

THE "INSTANT" BULK TAPE ERASER 
Suitable for cassettes, and all sizes of tape reels. 
A.C. mains 200/249V. 
Leaflet S.A.E. £4.95 5Óp 
HEAD DEMAGNETISER £475 

A.C. ELECTRIC MOTORS 
2 Pole, 240V, .2 Amp. Spindle - 1.43 
x 0.212in. £1.75. 2 pole, 240V, 15 
Amp. Double spindle - 1.75 x 0.16in, 
Each £1.50. 2 Pole, 120V. 5 Amp. 
Spindle - 0.75 x 0.2ín. Two in series - 240V. 75p each. Brush Motor. From . 

a Food Mixer 240V, 3 Amp. High 
Speed and Powerful. Spindle - 0.5 x 
0.25in. £2.95 each. 

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2iin. sides, 6 x 4in. 
95p; 8 x 6in. £140; 10 x 7in. £1.55; 14 x 9in. £1.90; 16 x 6in. 
£1.85; 12 x 3in. £1.20; 16 x loin. 52.20; 12 x 8in. £1.70. 
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in. 24p; 8 x 6in. 38p; 10 x 
7in. 54p; 12 x 5in. 44p; 12 x 8in. 70p; 16 x 6in. 70p; 14 x 9in. 94p; 
12 x 12in. £1; 16 x IOin.£1.16. 
ALUMINIUM ANGLE BRACKET 6 x ; x ;in. 15p. 
ALUMINIUM BOXES, MANY SIZES IN STOCK. 
4 x 2 x 2in. 86p; 3 x 2 x lin. 60p; 6 x 4 x 2in. £1; 8 x 6 x 3in. 
£190; 12 x5 x 3in. £2; 6 x 4x 4in. £1.30. 

DE LUXE BSR HI-FI AUTOCHANGER 
Plays 12in. loin. or 7in. records 
Auto or Manual. A high qualify 
unit backed by BSR reliability 
with 12 months guarantee. A.C. 
200 /250V. Size 134 x 114ín. 
Above motor board 34in. 
Below motor board 2 4in. 
With CERAMIC STEREO CARTRIDGE £17.50 

All Post £I. 

BSR Budget Autochanger stereo ceramic cartridge. £14.95 

Garrard 5300. Autochanger with ceramic cartridge. £ 14.95 

Garrard Minichanger. Plays all size records. 
Ceramic cartridge. Stereo. £9.95 

BSR. P182. Snake arm, flared Aluminium Turntable 
Stereo ceramic cartridge. Latest model. £22.50 

baker 

0 o 
Professional amplifier using advanced circuit design. Ideal for 
disco, groups, P.A. or musical instruments. 4 inputs 4 way mixing. 
Master treble, bases and volume controls. 3 speaker output sockets 
to suit various combinations of speakers. 
4 -8 -16 ohm. Slave output. Guaranteed. Carr. 
Details S.A.E. A/C mains 120v. and 240v. 7 £1.50 

BAKER 50 Watt AMPLIFIER 2 inputs £59. 

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy to 
build kit. Will control up to 480 watts AC mains. 

Post 35p £3.25 
STEREO PRE -AMP KIT. All parts to build this pre -amp. 3 inputs 
for high medium or tow _gain per channel, with volume control 
and P.C. Board. Can be ganged to make multi -way 
stereo mixers. Post 85p £2.95 

R.C.S. SOUND TO LIGHT DISPLAY MK 2 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 600 to 1,000 watts each. Will operate from 200MV. 
to 100 watts signal source. Suitable for home use. 4.17 

Cabinet extra £4. 

200 Watt Rear Reflecting White Light Bulbs. Ideal for Disco 
Lights. Edison Screw 75p each or 6 for £4. 

MAINS TRANSFORMERS ;Sp 
6 VOLT i AMP. £1.00 3 AMP. £1.95 9 VOLT 3 AMP. £2.75 
12 VOLT 300 MA. £1.00 750 MA. £1.30 20 VOLT 2 AMP. £2.50 
30 VOLT 5 AMP. AND 34 VOLT 2 AMP. C.T. £345 
20 VOLT I AMP. £2.00 20 -0-20 VOLT 1 AMP. £2.95 
30 VOLT 14 AMP. £2.75 40 VOLT 2 AMP. £2.95 30V 2 AMP. £3 
0- 20 -40 -60 VOLT 1 -AMP. £350 2 x 18 VOLT 6 AMP. £9. 

GENERAL PURPOSE LOW VOLTAGE. Voltages available at 

£5.80 

£11.00 
£14.50 

2A, 3, 4, £5.80 
IA, 6, 8, 

5, 6, 8, 
10, 12, 

9, 10, 12, 15, 18, 24 and 30V 
16, 18, 20, 24, 30, 36, 40, 48, 60 

2A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 
3A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 
5A, 6, 8, 10, 12, 16, I8, 20, 24, 30, 36, 40, 48, 60 

R.C.S. TEAK 
COMPACT 
SPEAKERS 
13 x 10 x 6in. 
50 to 14,000 cps. 
12 watts rms. 8 ohms 

f19 pair Post £1.50 

RADIO COMPONENT SPECIALISTS 
Minimum post 30p. Components List 20p. Access & Barclay VISA welcome. 

BAKER SPEAKERS Post 

Loo. 
'I 

"BIG SOUND" 
Robustly constructed to stand up to long 
periods of electronic power. 
Useful response 30- 13.000 cps. 
Bass resonance 55 cps. 

GROUP "35" £14.00 12ín. 40 watt 
4, 8 or 16 ohms. 

GROUP "50/12" £21.00 
12ín. 60 watt professional 
model. 4, 8 or 16 ohms. 
With 

aluminium 
30 16,000 cps. 

With aluminium presence dome. 

£33.00 GROUP "50/15" 
15ín. 75 watt 
8 or 16 ohms. 
Send for leaflets on Disco, P.A. and Group Gear. 

R.C.S. MINI MODULE HI -FI KIT 
15 x Blin 3 -way Loudspeaker 
System, EMI 5in, Bass 5in, Middle 
5in, Tweeter with 3 -way Crossover 
and Ready Cut Baffle. Full assembly 
instructions supplied. Response = 
60 to 20 000cps 12 watt RMS. 
8 ohm. £10.95 per kit. Two kits £20. 
Postage 75p. 

E.M.I. 131 x Bin 
SPEAKER SALE! 
With tweeter. And crossover. 0.95 .95 
10W. State 3 or 8 ohm. 

Post 45p 

15W model £10.50 
8 ohms. Post 65p 

GOODMANS 20W Woofer 
Size 12 x IOin. 4 ohms. 
Rubber cone surround. £9.95 
Hi -Fi Bass unit. Post 65p 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 Sat. 9 -5 

Phone your order. 

(Closed all day Wednesday) 

Tel. 01- 6841665. 

ß0 
1 

a electronics 
yoursoundesf tonneefíon in fhe world of oomponenfs 
Dept PE1, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN 

Low Power Schottky and ITL 
N LS N LS N LS 

7400.13 .19 7449 -' .87' 74136 - .39' 
7401.13' 19' 7450 .16 - 74138 - .55 
7402.15' .19' 7451 .16' .19' 74139 - .55' 
7403.15 .19 7453 .16' - 74141 .76 - 
7404.16' .21' 7454 - .19 74145 .75' 1.05 
7405.16' .21' 7455 - 19 74147 119' - 
7406.26' - 7460 16' - 74148 112' - 
7407.26 7470 .27' - 74150 1.02' -- 
7408.17' .19' 7472 .23 - 74151 .67' 28' 
7409.17* .19' 7473 .28' 29 74153 .67' 48' 
7410.15' .19' 7474 28' .29 74154 1.21 125 
7411.25' .19' 7475 .44' 43' 74155 .67 .18' 

7412.18 .19' 7476 .30 29' 74156 .61 38' 
7413.27' .40' 7478 29' 74157 .67' 15 
7414.71 .79' 7482 .73 - 74158 - .58' 
7415 -' .19' 7483 - .75' 74160 1.21 19 
7416.25' -- 7485 1.18 .88' 74161 1.21 .65' 

7417.34 - 7466 .25` .29' 74162 1.27 1.25' 
7420.16 .79' 7489 2.60' - 74163 1.21° .65 
7421 -' A9 1490 .34' .62. 74164 112' 1.15' 
7422 -. 19' 7491 .73 1.05 74165 - .78. 
7423.25 - 7492 .46' .75. 74166 1.02' - 
7425.25' - 7493 .34' .65' 74168 -- 1.85' 
7426.25 .19 7495 .54' .88' 74169 - 1.85' 
7427.39' .19' 7496 .67' 1.25 14170 1.85 1.65 
7428.38 .19' 74107 -.27' .35 74173 1.41 .88 
7430.16 .19' 74109 44 .35 74174 1.01' 1.05' 
7432.25 .25' 74112 - .35' 74175 .81 1.05 
7433-' .19' 74113 - .35 ï41769.01' - 
7437.25' .25' 74114 - .35. 74177 1.01' - 
7438.25' .25' 74121 .27 - 74180 1.01' - 
7440.77 .19' 74122 .50' .75' 74181 2.21' 2.99' 
7441.70' - 74123 .60' .78' 74182 .81' 
7442.50' .55' 74124 - 1.25° 74184 1.81 I - 
7445.60' - 74125 .51 .39' 74185 1.62 - 
7446.60 74126 .51' .39' 74188 2.97' 
7447.60' .87' 74",32 .72' .65' 74189 3.97' 2.25` 

7448.60' .87' 14133 - .19' 74190 1.21* .75 

N LS 4000 

CMOS 
.15 4053 

74191 1.21' 
74192 1.21' 

.75' 
1.85 

4001 
4002 

.16° 

.16' 
4054 
4056 

74193 1.21' 
74194 1.21' 

1.85' - 4006 
4007 

.92' 

.18 
4059 
4060 

741951.01' 
74196 118' 

1.05' 
1.05' 

4008 
4009 

.92' 

.54 
4066 
4068 

74197 1.18 
74198 1.81' 

115' - 4010 
4011 

44' 
18' 

4069 
4070 

74199 1.81* 
74221 - 19' 

4012 
4013 

.18 
48 

4071 
4072 

74240 - 
74241 - 2.25 

2.25 
4014 
4015 

.92' 

.92' 
4077 
4081 

74242 - 
74243 - 215' 

225 
4016 
4017 

.43' 

.81' 
4082 
4085 

74247 - 
74248 

15 
.95' 

4018 
4019 

.92 
16' 

4086 
4093 

74249 
74251 

.95 

.83' 
4020 
4021 

.92' 

.92' 
4099 
4502 

74253 
74257 

.99' 

.99 
4022 
4023 

.92 

.18' 
4506 
4510 

74258 
74259 

.99 
1.50' 

4024 
4025 

.65' 

.18' 
4511 
4514 

74266 
74273 

.35' 
2.25' 

4026 
4027 

1.84 
11' 

4515 
4516 

74279 
74283 

.48' 

.99' 
4028 
4029 

.70 
1.18' 

4517 
4518 

74290 
74293 

.83' 

.83' 
4030 
4032 

.56' 
1.08' 

4521 
4522 

74295 
74298 

115 
725' 

4034 
4035 

1.89' 
1.06' 

4526 
4528 

74365 
74366 
74367 

.51' 

.51' 

.51* 

4040 
4042 
4043 

.92 

.70' 

.81 

4534 
4536 
4543 

74368 .51' 4046 1.06 4553 
74386 
74670 

.39 
7.85' 

4049 
4050 

43' 
.43' 

4566 
4583 

405' 
4012 

.81' 
Al. 

4585 

.81 
1.29 
1.46 
5.18` 
1.24' 
.48 
.21 
21' 
21 
21 
21' 
21 
21' 
21' 
.92' 

.92' 

.81' 

1.81' 

.92' 

2.46* 

7.07` 

.95' 

2.70' 

2.70' 

1.07' 
4.10' 

.95' 
2.54 
119 
1.89 
.92' 
7.12' 

3.74 
1.62' 
453 
1.57' 
1.02' 

1.07' 

LC 
raekPlr 

OIL (Texas) 

8 pin .10 
14 pin .12 
16 pin .18 3 

18 pin .1 

20 pin .20 
22 pin .24 
24 pin 26 
28 pin .30 
40 pin .44 

Wire wrap 
8 pin .23 

14 pin .34 
16 pin .37' 
18 pin 43' 
20 pin .55 
24 pin .60 
28 pin 15 
36 pin .95 
40 pin 1.05' 

VAT 
INC 

PRICES 

OPIO 

The items shown in 

this advert are just a 

small selection taken 
from our new 78/79 
Catalogue which is 
now available. It 
contains everything 

from Resistors to the 
latest in Micro- 
processors. Don't delay 
order your copy today. 

The price is only 40p 
lint. 45p vouchers). 

TELEPHONE: 01 -883 3705 

BITS and PIECES 
Static RAM's 
21024 1350nsl 
21024 -2 1650ns) 
21110 -1 1500ns1 
2112A -2 1250nsl 
21102 1350ns1 
MM52571TMS40441 
2114 1450,61 
6810 
CPU's 
8080 5.95 
6800 8.99' 
9900 42.50' 
E- Pram's UV 

170240 5.57' 
27080 7.87 
TriState Buffers 
81Lß95 .75 
811596 .75' 
811597 .75 
811898 .75 
74365 .75' 
74366 .75' 
74367 .75' 

74368 .75' 

Dynamit RAM 
4116 12.75 

I+ 17 -6364+ 
1.05' .95' .88' 
1.29 1.15' 1.08 
2.46' 2.19' 2.05' 
2.14' 1.90. 1.78 
1.07 .96' .86 
8.10. 7.19. 6.75 
8.10' 7.19' 6.75' 
3.50' 2.97' 2.52' 

Buffers 
8T26P 
8128P 
8T95P 
BT96P 
8T97P 
8T98P 

1.65 
1.65 
1.49 
149 
1.49 
1.49` 

Rau/atete 

NaBulalntr 

78M Series 
+IPOS1500mA 

5v. 6v. 8v. 12v. 15, 
20v & 24v. 
All 60p each 

79M Series 
-INEGI 500mA 
5v, 6v. 8v. 12v, 15v, 
20v & 24v. 

All 85p each 

78 Series 
+16051 IA 
5v, Bv. 12v, 15v, 
1 By & 24v. 

All 85p each 

79 Series 
-MEG) 14 
5v. 13v, 12v, 15v, 
18v & 24v. 

All £1.01 each 
95723 1011) 40 
L200 1.99' 
LM3041-1 2.40 

7ßtSeries 
LM323K 6.25' 

78k 
Series 2.60 

sDmA 
5v, 6v, 8v, 12v & 15v. 

LM325N 2.10' L50 8.15 
All 30p' each 1129/í25/30/31 .85' 

125" 1+ 10+ 
TIL209 Red x .15' .10' 
TIL212 Yel x .20 .18 
11L216 Red x .20 .18' 
TIL232 Gre x 30' .18' 
x = High Brightness 

DL747 -- 

4 for f6Á0" 

50+ 1 0+ .2" + 10+ 50+ 100+ 
.10' .0 11L220 .16 .125 .125' .11' 
.16' .1 11L224 Tel a . 3. 21' .195' .17° 
.15' 14' 11L228 Red x . 3 .21 .195' .17' 
.16 .14' 111234 Gre x .23* .21 .195* .17' 

uA741 
5 for £1.00 

NE555 
4 for f 1.00* 

V.AT Inclusive prices *8% others 12 5% Export Customers deduct VA T 2 ;27 from *1'9 from others 
Postage and Packing 25p. Tra e and Export Inquiries most Welcome. Hours 9.00am 5.00pm. 

Now available our ORDER -RING line, just phone your order through with your Access or Barclaycard number and providing 
the order is received by 3.00pm the components will he despatched the same day (min tel order £5 OW 
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Linear I.C's 
CA3080 .75 
CA3130E .90' 
CA3140E .37 
LM301AN .30 
1M3245 .73' 
LM348N .99 
LM380N .97 
LM381N 1.73 
LM382N 1.33 
LM3900N .65 
LM3909N 30' 
SN76001N 1.02 
0576003N 2.32 
5576013N 1.55 
107602311 1.55 
TBA810AS .90 
TCA940 1.75 
25414 .90 
ZN424E 1.35 
Z5425E 3.78 
ZN459CT 3.54 
Z1,11034E 2.03 
551040E 8.43 
254116E , 6.75' 

CD4011 
7 for 51.00* 

TIL209 
10 for f1.00* 

BARCLAYCARD 

Val 
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So You Want to Pass the RAE? 

A reprint of the complete series, including details of 
the new examination format being introduced in 1979, 
is now available. The reprint will cost 85p, including 
'postage and packing to addresses within the United 
Kingdom. 

Order your copy by completing and returning the 
coupon, together with your remittance, to IPC 
Magazines Ltd., Post Sales Department, Lavington 
House, 25 Lavington Street, London SE1 OPF. Please 
ensure that your name and address are clearly 
legible. 

PRACTICAL WIRELESS -Radio Amateur 
Examination Reprint 

Please send your order and remittance to:- 
IPC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, London 
SE1 OPF 

Please send me ... copies at 85p each to include 
postage and packing 

I enclose P.O. /Cheque No Value 

Remittance must be crossed postal order or cheque 
(name and address on back please) and made 

payable to IPC MAGAZINES LTD 

NAME 
(BLOCK LETTERS) 

ADDRESS 
(BLOCK LETTERS) 

Post Code 

Remittances with overseas orders must be sufficient 
to cover despatch by sea or air mail as required. 

Payable by International Money Order only 

Company registered in England. Regd. No. 53626 

A subsidiary of Reed International Limited 

-__ - -s Cut round dotted line _1 
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The Editor, 
PRACTICAL WIRELESS, 

W 2estover House, 
Wiest °Quay Road, Poole, 
Dorset BHz f IJG 

Radio 3 
Sir: While admiring the ingenuity of the BBC Engineering 
Department in replacing Radios 1, 2, and 4 transmitters, I 

must complain about the allocation of 1215kHz for Radio 3. 
This frequency is only fit for its original purpose -a back -up 
for I.w. transmissions in big cities. The map on page 41 of 
18 -24 Nov 1978 issue of Radio Times confirms this. The 
1215kHz frequency is subject to hideous phase distortion 
here, and swamped by Radio Albania after 3 pm. 

I am primarily concerned with conditions during daylight 
hours. Most people have v.h.f. at home, although that is dif- 
ficult in some parts of this town, and v.h.f. car radio is inef- 
fective here. 

I am waiting for the howls of protest, when we have the 
first "Test Match Special" on m.w. only. I have had a long 
correspondence with the BBC and I am now hopeful that 
they will, after 23 November, try to improve Radio 3 outlets. 
Small relays could go on an international common 
frequency -or even a borrowed one, as at Cambridge (that 
is not on the Geneva list). What we urgently need is one 
more frequency to be used by alternative main stations as 
for Radios 1 and 2. We still have, as yet unused, an allocated 
frequency of 227kHz, although it may be liable to inter- 
ference. 

It is a scandal that the Home Office did not even ask for 
extra channels at Geneva (see Richard Last, page 12, Daily 
Telegraph, 13 November 1978). How did small countries 
like Belgium, Holland and Eire, manage to get new valuable 
long and medium wave allocations, all more efficient than 
the 648kHz, which is now lost to us, for the BBC European 
Service. 

I hope that all your readers who enjoy Radio 3, especially 
in cars, as I have done for years, will make their views known 
to the BBC as soon as possible. Then, perhaps, some im- 
provements will occur. 

Dr H. S. Brodribb 
St Leonards-on-Sea 

Any offers 
Sir: I have for sale approximately 150 copies of various elec- 
tronic magazines, such as PW, PE, EE and WW. Some of the 
issues date back to 1946/7, if anyone is interested, I would 

. accept any reasonable offer plus postage. 
I also have a quantity of electronic bits and pieces (valves, 

transistors, transformers, motors etc.), for which all I require 
is the postage. 

Mr. H. C. Leivers 
4 Cavendish Place 

Gwaun Miskin 
Beddau CF38 2RP 
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oe,[ 
SOUND 
TO 
LIGHT 
UNIT ` 
T. P. Hopkins T. 

S \/ 
L iJriw _e; 

El 0 ofk 
o 

In recent years, Sound -to -Light (STL) units, in various 
forms, have become extremely popular for discos, pop 
concerts, parties, shop displays and so on. In its simplest 
form, a STL unit consists of three of more CR filters fed 
from the loudspeaker terminals of an audio amplifier, 
feeding transistors which trigger triacs (or thyristors) via 
pulse transformers. Each channel has its own level control, 
and there may be a "master" control as well. This form of 
STL has several drawbacks; the sensitivity is low (an 
audio signal of 2 -3V may be required) and continual ad- 
justment is required to compensate for changes in volume 
and tone. The apparent separation between channels is 
poor, due to the simple filters used: the unit generates in- 
terference spikes on the mains, since the triacs may be 
triggered at any point on the mains cycle, and it uses 
several heavy and /or expensive transformers. 

The STL unit to be described overcomes all of these 
disadvantages; it uses interference -free "zero- voltage 
switching ", so that the triacs are triggered only when the 

1W KM077 1 

Attenuator 

input 

No- 

Isolating 
transformer 

Pulse 
generator 
& power 
supply 

voltage across them is very low; it has active filters for 
excellent separation between channels and automatic gain 
control (a.g.c.) amplifiers to eliminate manual adjust- 
ments; the sensitivity is approximately 700mV to control 
1kW of lights per channel, and it uses only one inexpensive 
transformer. Due to the virtual elimination of trans - 
formers, this design is little more expensive to construct 
than the conventional version described above. 

The Circuit 
As can be seen from the simplified block diagram (Fig. 

1), the circuit comprises several blocks each with a well - 
defined action. Each block is identified in the circuit 
diagram (Fig, 2). The signal from the loudspeaker circuit 
of an audio amplifier is fed via transformer T 1. This 
provides isolation between the amplifier and the remainder 
of the circuit, which is at mains line voltage. Consequently, 
extreme caution is required when constructing the circuit. 

'Zero voltage' 
pulses 

A.G.Czimp li f ier 

Fig. '1: Block diagram of the PW 
"Soundlite" 
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ti 

Band pass 
filter 

rx. 

ex, 

High pass 
filter ti 

Detector AG.0 
1 

Detector AG 

Detector A1'z 
3 

Bass 
output 

-L 
Mid 
output 

-s- -L 

Treble 
output 

L 
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01 D2 
1N4004 1N4004 

N o--4 
Rr `r7T' 

4k7low 

(8)o- D3r 
15V 0 

(1) 

E 

Lo 

414Vo 

OVO 

+14Vo 

OVo 

+14Vo 

OVo 

Cl 

25V 

Pulse generator 
power supply 

R2 
10k 

R3 
1k 

Low pass 
filter 

4n7 N4148 

R4 C3 
10k 4n7 1N4148 

A.G.C. amplifier 

Trl 
BCi82L 50k 

R6 
150k 

R7 
10k 

R9 2M2 
R8 
100k 

-0-Detector A.G.C.1 

ZM2? 
12 

R24 R25 
11 

14 

IC2b 
10 

1Mr¡220cÌT 41; 
1.17 

R26 C12 
2n2 

M C11 
R28 
lOk 2n2T 

D8 
1N4148 R29 

1N4148 
100kß 

150k 

"1 471 
C14 
4u7T 

RÓk 4k7 
R32 

T1 

C8 Trp---0+14V 

k _ 

R16 
2 33k 

2M2 1 

Tr3 1Ók 
2N5245 

R1Ók T22N 

R21 
C7i_ 

47k 
22 

0A91 

C10 
111, 

A 

C9 4N7 

ÓA91 
R23 

Tr4 
BC182L 

C15 

8 

IC1b R35 

Bass 
output(3) 

3Á i 
MT2 

CSR1 

MT12800D 

220 

R31 
47k 

Band pass -0-1-0-Detector A.G.C.2 
fitter 

3V3 2k2 

g 

R38 
2M2 

R40 
150k 
MtiRR 

4 150k 1nL 
1N4148 1ÓÓk 

1N4148 

330k 4)7 " 
1Ók C1n`r 47R2 k 

R46 
2M2 

tOgo 15Ók 

47k 

High pass-a I- Detector A.G.C.3 
filter 

Mid (4) 
output 

3A 
2 

MT2 

T2800D 
MT1 

2M2 
13 

_C21 C22 

47'0p 470p 

C23 

IC2d 
C24 1N4148 R54 

R51 1M 
41.17 

R57 
2M2 

4 

100k C 

1N4148 1 

6 u 
10Ók Vr RSÓk 47 47k 

R56 

47k 

ICld 

R58 
4k7 

2 

R59 
220 

2k2 

Tr6 
BC182L 

Treble 
output''' 

3A 
3 

MT2 
CSR3 
L T2800D 
MT1 

Fig. 2: Complete circuit diagram (excluding options) 

Note that T1 is actually a miniature mains transformer, 
which has good isolation and adequate frequency response 
for this application. The audio signal then enters an a.g.c. 
amplifier which allows the STL to operate with inputs 
from 700mV r.m.s. (0.12W/4S2 to 25V (150W/40). This 
consists of a voltage controlled attenuator R16 /Tr3, 
followed by a X30 amplifier IC2a, with a control voltage 
derived from the rectifier circuit D6 /D7. 

If more sensitivity is required, R13/R14 may be 
reduced to, say, 1kS2 1W, but this loads the audio 
amplifier somewhat more, and increases the possibility of 
noise affecting the lights. If a high voltage source is used 
(e.g., 100V lines) R13/14 should be increased to 15kS2 
1W. Note that a stereo input is provided; if mono only is 
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IWKM0781 

3k3 

be 
BC182L 
BC212L 

dg 
2N5245 

00V 

ICI 
IC2 

MC3302 or LM3302 
MC3301 or LM3900 

O 
T2800D(8A 400V) 

g 
MT2 
MT1 

required, both inputs should be tied together, alternatively 
a mono jack plug in the (stereo) jack will work with 
slightly reduced sensitivity. 

After processing in the a.g.c. amplifier, the audio signal 
is fed to three active filters: low -pass (bass, IC2b), 
bandpass (midrange, IC2c) and high -pass (treble, IC2d). 
These have their cut -off frequencies chosen to give subjec- 
tively good separation between channels with most types 
of music from a variety of sources from a portable tran- 
sistor radio to powerful discotheque systems. The output 
of each filter is connected to one of three identical detec- 
tor/a.g.c. circuits constructed around a quad comparator 
integrated circuit. 

For simplicity, consider the circuit connected to the 
low -pass filter (IC lb). If there is no audio signal, the com- 
parator output will be low due to the bias voltage from 
D10 and R32, and no trigger pulses will be applied to the 

Practical Wireless, March 1979 

www.americanradiohistory.com

www.americanradiohistory.com


triac. Now, if a steady audio tone is applied, capacitor 
C 14 will rapidly charge via D9 and the comparator output 
will go high. This allows trigger pulses, timed to coincide 
with the points in the mains cycle where the voltage is 
zero, to be applied to the triac. Thus, the triac will turn on 
when the voltage across it is small and the appropriate 
lights will come on without any interference being 
generated. However, C15 slowly charges via D8 and even- 
tually the voltage across it exceeds that on C14. The com- 
parator switches again, turning the lights off. With more 
complicated dynamics in the audio signal the situation is 
more complex, but it can be seen that this circuit provides 

+14V 

Neutral 

4k7 

To t of 
circuit 

OV 

Fuse 
3A 

BC182L 

220 

1/4 MC3302 
(1C1) 

2k2 

an a.g.c. type action. The preset VR1 allows adjustment of 
the operating point of the circuit for optimum operation. 

The detector circuits described above are fed with "zero 
voltage" pulses from the pulse generator circuit Trl /IC la. 
The mains input is clipped by D3, and an inverted 
squarewave is produced at Tr 1 collector. The positive - 
going edges of both are differentiated by CR networks, 
and trigger a comparator IC 1 a providing short positive - 
going pulses at Tr2 collector. The positive supply for the 
whole unit is provided by D2 and C 1. 

Circuit Modifications 
The circuit described so far is capable of forming a sim- 

ple but effective "no frills" STL unit, with no external con- 
trols whatsoever! If, like the writer, you prefer more 
facilities, several additions can he made, some of which are 
provided for on the printed circuit board described later. 

First, a mains on -off switch can be provided -useful for 
quick changes between lighting effects. Switches can be 
provided (Fig. 3(a) ) to override the triacs on each channel, 
switching the lights permanently on. If the switches have 
built -in neon indicators, these can be connected to provide 
monitoring of the light display. These switches must be 
capable of carrying the full load current. However, low 
power switches or push- buttons may be used with a simple 
diode gate (also shown in Fig. 3(a) ), providing fast, noise - 
free switching. This method is particularly suitable for 
push- buttons, allowing the lights to be rapidly flashed un- 
der manual control. These additions are included in the 
version described in the constructional details and posi- 
tions for the extra components required are included on 
the p.c.b. 
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+14V 

R2 
10k 

R3 
1k 

OV 

C2 
n 

Tr1 

R4 
10k 

L 

Output 

Mains 
illuminated 

I rocker 
switch 

IWKM0791 

IWKM080I 

C3 
10n 

BC182L 

Half /full 
power 
switch 

R5 
150k 

Fig. 3: (a) (top) Addition of push- 
button and switched override 
facilities. (b) Half /full power 

switching 

A rear view of the prototype, 
showing input jack, fuses and 

eight -way output socket 

Other improvements include the addition of a half /full 
power switch (Fig. 3(b) ). This short -circuits Tr 1, so that 
only half of the differentiated pulses reach the comparator. 
Thus, the triacs are only triggered on positive half -cycles, 
so the lights will be less bright. In a similar manner, an 
audio on /off switch can be added, allowing the override 
push -buttons to be used alone. This switch short -circuits 
R15, preventing audio signals from reaching the a.g.c. 
amplifier. 

More ambitious modifications include making presets 
VR1 VR3 front panel controls (for the "knobs with 
everything" man!) or even providing controls with a 
switched "automatic" position. If this is tried, the controls 
must be well insulated. Also, a sequencer facility can be 
added, using transistors in place of the push- buttons in 
Fig. 3(a), or a dimmer control can be added using a 555 
oscillator. These modifications are left to the more 
experienced constructor. 

Construction 

WARNING: Most of the circuit board and wiring is 
at MAINS LIVE VOLTAGE and EXTREME 
CAUTION is necessary when testing or adjusting 
the circuit. The use of an Epoxy Glass Fibre p.c.b. is 
strongly recommended; Veroboard, etc., is NOT. 
suitable, as it has insufficient intertrack voltage 
rating. 
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Transformer T1 

28 

o 

o 

Fig. 4 (above): Printed circuit board track pattern, shown full size. 

Fig. 5 (below): Component layout 
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Internal view of the prototype unit 

The p.c.b. track pattern is shown in Fig. 4 and the com- 
ponent layout in Fig. 5. Constructors should have little 
trouble in assembling the board provided the specified 
components are used. The usual precautions against the 
effects of static electricity should be taken when handling 
the two c.m.o.s. integrated circuits. It is safest to use 
sockets as specified in the components list, and insert the 
i.c.s only when the remainder of the components have 
been fitted to the p.c.b. Note that the wirewound resistor 
R1 gets hot in operation and should be mounted away 
from the board. Also, the triacs may require larger heat - 
sinks if the unit is constructed in a small, enclosed box. If a 
common heatsink is used, mica washers and insulating 
bushes will be required. If the push- button override facility 
is not required (this is shown on the layout diagram), DA, 
DB and RA (three of each) may be omitted and DA replaced 
by a wire link. Finally, the p.c.b. has extra holes to allow 
the presets to be replaced by fixed resistors when the 
optimum values have been found. 

The wiring of the unit is not critical and any convenient 
layout may be used. For guidance, the wiring used in the 
writer's unit is shown in Fig. 6, drawn flat for clarity. All 
mains wiring should, of course, use thick wire, say 
40/0.2mm, remembering that some leads can carry up to 
12A! Note that diode D 1 is mounted off the board and 
resistors R13-R15 are mounted on the input jack JK 1. 
Any convenient case may be used, but the circuit must be 
securely protected from prying fingers. All metal parts 
except the heatsinks must be efficiently earthed. The 
writer's unit was constructed on a metal chassis in a 
wooden sleeve as shown in the photographs, but alter- 
native construction methods could easily be used. 

Fig. 6: Wiring diagram of a unit incorporating 
options of Fig. 3(a) 
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* components 

Resistors 
W 5% 

22052 
1kS2 

22kS2 
33kS2 
47kS2 
10kS2 

22 kS2 

33kS2 
47kS2 
100kS2 
150kS2 
220kSZ 
330kS2 
1 MO 
22MS2 

1 W5% 
2.2kS2 

10W 5% 
4.7kS2 

3 
1 

4 
1 

4 
10 

1 

1 

4 
5 
7 

2 

1 

5 

8 

2 

835, 48, 59 
R3 
Ri 1, 36, 49,60 
R23 
R10, 34, 47;58 
R2, 4, 7; 12, 19, 20, 28 

33, 42, 53 
R15 
R17 
R21, 31, 45, 56 
88, 29, 43, 50, 54 
85,6,30,40,41,44,55 
R16, 25 
R39 
R22, 24, 26, 37,51 
R9, 18, 27, 32, 38, 46, 52, 

R13, 14 (see text) 

R 

57 

Potentiometers 
Min. horizontal presets 
47142 3 VR1,2,3 

Capacitors 
50V plate ceramics 
33pF 1 C8 
470pF 3 C21,22,23 
1 nF 2 C17, 18 
2.2nF 2 C11, 12 
4.7nF 2 C2, 3 

16V tantalum bead 
2.2µF 1 C5 
47µF 8 C9,10,13,14,16;19,.24,25 
10µF 3 C15,20, 26 
22µF 2 C6, 7 

35V tantalum bead 
1µF 1 C4 

25V electrolytic 
1000µF 1 Cl 

Semiconductors 
Integrated circuits 
MC3301P 1 

MC3302P 1 

Transistors 
BC182L 4 Tri 
BC212L 1 Tr2 
2N5245 1 Tri 
Diodes 
BZX61 Cl 5V 
BZY88C3V3 

1C2 (or LM3900N) 
ICI (or LM3302N) 

dA91 
1N4004 
1N4148 
Triacs 
128000 

D3 
D1 

,4,5,6 

(or similar 15V 1W Zener) 
0 (or similar 3.3V 400mW 
Zener) 

D6, 7 
2 D1,2 
8 I74, 5, 8, 9, 1 1, 12, 13, 14 

3 CS 

Miscellaneous 
T1 Min. mains Transf 
FS1 -3 3A ceramic q 

mounting holders; JK1 
text); SK 1 8 -pin sock 
plug P551); Mains on/ 
Soldercon socket strips 
sinks for CSR 1 -3. Print 

RI, 2, 3 (or similar 8A 40V 
triacs) 

ormer, 12 -0 -12V secondary; 
lick -blow fuses, with panel - 

6rnm Gin) stereo jack (see 
et,` Bulgin P552 (plus mating 
off switch, d.p.s.t. (if required); 

to mount ¡Cl and 1C2; Heat- 
ed circuit board. Box to suit 

OPTIONAL EXTRA FACILITIES 
1-Push-button control 

Resistors 
W 5% 

4.7k0 

Diodes 
1N4148 6 DA, DB(x3)'. 

RA Ix 3) 

Switches 
Normally open push -buttons s.p.s.t._ 

2- Switched override 
Switches 
Illuminated mains rocker s.p.s.t. 3 

3-- Half /full power switch 
Switch 
Toggle s.p.s.t. 

Testing and Setting Up 
After construction is completed, all wiring should be 

double- checked and all presets set to their central position. 
Connect a set of lights and switch on. The lights may 
flicker briefly then they should remain off. The push- 
button switches (if fitted) should be tested at this point; 
this checks the operation of the triacs. If all seems well, 
switch off and connect an audio source. Setting up is best 
done with a moderately large input signal (2 -3V r.m.s.). 
Switch on again and the lights should show some 
response. The presets should be adjusted, with an insulated 
tool, to give the best results with various types of music; 
this need only take 15 minutes or so. Finally, vary the 
volume over a wide range and check that the display is 

similar at different volume levels. The a.g.c. amplifier takes 
a second or so to "catch up" after rapid changes in 

volume, so allow a little time between adjustments, etc. 

30 

Any faults found are likely to be due to incorrect assembly 
(e.g., short -circuits on the board, reversed tantalum 
capacitors), faulty semiconductors or "dry" joints. Note 
that it is no use trying to test the unit using only the neon 
indicators in the override switches (where fitted), instead of 
external lamp loads. The neons do not draw sufficient 
current to hold the triacs on after they have been triggered. 

In cases where there is an exceptional amount of elec- 
trical noise on the mains supply from other sources, the 
lights may flicker even when no audio signal is present. 
If this is a problem, a 0.11.iF 1000V capacitor across the 
mains supply should cure it (see Fig. 6); alternatively, or in 
extreme cases additionally, the sensitivity may be reduced 
slightly by increasing the value of R17. 

The unit described has been very reliable in use, and 
several prototypes have been constructed. With care, con- 
structors will have a Sound -to -Light unit of professional 
standard, capable of long service. 
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STEP TONE GENERATOR 

IAMWoo1i 

PARTMENT 
Some original circuit ideas provided by our readers. These designs have 
not been proved by us, and we cannot therefore guarantee their effectiveness. 
They should at least provide a basis for experimentation. 

Why not send us your idea? if it is published, you will receive payment 
according to its merits. Articles submitted should follow the usual style of 
PW in circuit diagrams and the use of abbreviations. Diagrams should be 
clearly drawn on separate sheets, not included in the text. 

Each idea should be accompanied by a declaration that it is the original 
work of the person submitting it, and that it has not been accepted for 
publication elsewhere. 

v --+1 80- 
-+2 70 

3 555 60-+ 
U 22}1 

04 

3A 

Timer 2 \ 150tf 
Speaker 

10k 

10k 

47n 

10k 

TIS43 
B2 

"".6n8 150 

330 

This circuit produces a sound which relates to defined in- 
crements stepping up and down a musical scale. No shift 
register or counter is required to produce each step, and 
with the exception of the peripheral components the circuit 
consists of only two 555 timers, an f.e.t., and a unijunction 
transistor. 

One 555 is used as an astable driving a loudspeaker, 
with the other functioning as a triangular waveform 
generator providing a control ramp for feeding back into 
the astable. 

Increments are provided by spikes from the unijunction 
at intervals of 100µs, which are impressed onto the 
triangular waveform. The output of the astable is fre- 
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-1 8 

--02 7 

3 555 
6 -+4 5 

10k 
Set 
centre 
tone 

Timer 1 

I. 
22k. 

Adjust 
ramp 

Cl 
2200p° 

G 

2N 3819 

k 

0 

t 
9V 

I 

quency modulated at the same rate, and as the triangular 
waveform changes, a series of loud beats are produced, 
running up and down the musical scale. The f.e.t. acts as a 
buffer to prevent loading of C 1. This circuit could be 
modified to become a "blind man's d.v.m." or a relatively 
sophisticated voltage to frequency noise scrambler. 

D. Brown GM8FFH, 
South Hawthornhill, 

Dumbarton. 
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CAR CASSETTE POWER SUPPLY 

This simple circuit uses a 7805, which is a compact device 
used mainly with TTL i.c.s and fed with an ample input of 
at least 8V will produce a stabilised output of 5V at up to 
1 amp, provided it is mounted on a heat sink. The mini- 
mum of smoothing is required, and the overall circuit 
will provide 5.6V to power a cassette player from a car 
battery. 

Only a handful of components are needed and R 1 Was 
selected such that no voltage drop occurred at maximum 
volume and of course, the voltage never rises beyond 5.6V 
without a load. There is, therefore, little chance of the 
device becoming faulty and damaging the cassette re- 
corder. If a higher output voltage is needed, another diode 

KM0161 

+ F51 SW1 
iA c o 

12V Approx. 
Input 

Cl 
100pF 
25V 

R1 25/33 

B127/ 
BY238 

C2 
100uF 
10V 

56V 
Output 

PLEASE MENTION 
PRACTICAL WIRELESS 

WHEN REPLYING 

TO ADVERTISEMENTS 

can be connected in series with D1 giving 6.2V but for 
safety, the existing output is sufficient for most 
applications. 

The output can either be connected directly to the bat- 
tery connectors in the recorder or alternatively a low 
voltage power plug can be used to connect externally to 
the recorder if a socket is fitted. 

The unit will work with cars using either positive or 
negative earth but if a metal box is used as a case, care 
must be taken to prevent it coming into contact with any 
part of the car body, especially if a positive earth is used. 

M. Burrell, 
Halstead, 

Essex. 

Every month is the 
rightfrequency 
When you're building a major project from,a PW design, 
you want to be sure of getting every issue in sequence ! 

Use this order form for a year's supply to be posted to 
you. 
ANNUAL SUBSCRIPTION RATES (including postage 
and packing) U.K. £10.60.Overseas £10.60. 

r practical 

WIRELESSSUBSCRIPTION ORDER FORM 

L 
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Please send me Practical Wireless each month for one year. I enclose 

a Sterling cheque /international money order for (amount). 
PLEASE USE BLOCK LETTERS 

NAME Mr /Mrs /Miss 

ADDRESS 

POSTCODE 

Make your crossed cheque /MO payable to IPC Magazines Ltd., and 
post to : Practical Wireless, Room 2613, King's Reach Tower, Stamford 
Street, London SE1 9LS. 
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NEXT MONTH IN 

11"414icaEl WIRELESS 

A. 
miniature 

forrn , narrow 

'high- 

pernace 
single-channel 

v.10. 
receiver fOr 

- 

ban 1.1n. operation, 
based 

on the Pey erniconduc- 
less S rated 

tors SI-6640 
integ 

circuit 

LOE LINEA R ARRAY 
An omni-directional, vertically polarised 
design, giving 3dB gain over a dipole. 
Details are given for both 2 metre and 
70cm versions 

Practical Wireless, March 1979 

ATM CASSETTE 

11 TAPE MEDIUMFF 
The development of the 
Con-pact Cassette system 
from its inception to the 
present day is reviewed by 
Gordon J. King 
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HYTHE 
marine 
band T 

receiver _ ...,,Z 

_. Part 2 -------1;"--7 _. __ 

M. TOOLEY & D. WHITFIELD -`'-- 

After completing the assembly of the receiver as shown 
in Fig. 5, a careful visual check should be carried out on 
all wiring, the unit connected to a 12V d.c. supply and the 
supply current measured. This should be approximately 
75mA in the absence of a signal. If a signal generator is 
available, this should be connected to the aerial socket via 
a suitable attenuator, and set to 455kHz ( ± (kHz) with in- 
ternal modulation. A tone should be heard when the 
receiver is switched to give a.m. reception, and it should be 
possible to peak IFT 1 and the filter IFT2 for maximum 
output. If necessary, increase the attenuation between the 
signal generator and the receiver progressively as the i.f. 
circuits are peaked. This alignment is best done with a 
relatively weak signal since the a.g.c. action will, to some 
extent, mask changes in the output level for strong input 
signals. 

An input to the receiver of about 1mV at 455kHz will 
be all that is required in order to produce a strong audio 
output signal if the i.f. stages are working correctly. If a 
signal generator is not available, the i.f. stages may be 
aligned by tuning the receiver for a weak signal and then 
adjusting 4FT1 and the filter for maximum output. In 
either case, the alignment process is greatly simplified by 
reference to the signal strength meter. To adjust the meter, 
VR4 is first set to mid- position and, with the aerial discon- 
nected, VR5 is then adjusted to zero the meter. VR4 may 
later be set to calibrate the meter. Constructors should 
note, however, that there may be a slight interaction 
between these two controls and the setting -up procedure 
may have to be repeated whenever the calibration is being 
altered. 

After completing the i.f. alignment, the r.f. tuned circuits 
of L i and L2 should be aligned. The signal generator 
should be set to 1.45MHz with internal modulation and 
VC 1 set for maximum capacitance (i.e., vanes fully 
meshed). VC2 should be set to mid -position and the core 
of L2 adjusted until a strong signal is heard. The core of 
L1 is then peaked for maximum signal. The signal 
generator is then set to 3.5MHz and VC 1 adjusted to near 
minimum capacitance (i.e., vanes almost fully open) until a 
strong signal is again heard. The core of L1 should again 
be peaked for maximum signal but the core of L2 should 
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be left alone. If, however, the 3.5MHz signal is not 
located, the core of L2 may be adjusted until a signal is 
heard at minimum capacitance. This establishes the high 
frequency end of the receiver's tuning range. There will be 
a noticeable difference in the settings of the core of L 1 at 
1.45MHz and 3.5MHz, due to the "tracking" error. With 
VC2 still set to mid -position, the signal generator is tuned 
to 2.5MHz and a strong signal located at approximately 
mid -position of VC 1 (i.e , middle of the tuning range). The 
core of LI is peaked for maximum, when its position 
should be roughly mid -'way between the 1.45MHz and 
3.5MHz positions. 

If a signal generator not available, signals on known 
frequencies can be used as an aid to alignment. These 
could include broadcast signals at around 1.5M Hz, 
coastal radio stations oix frequencies around 2MHz, and 
the 2.5MHz standard frequency and time signal. The 
vernier dial can be calibrated by first removing the scale, 
painting it with a matt -finish white or silver paint, and then 
using dry transfers to provide markings every 100kHz 
from 1.5MHz to 3.5MHz. Alternatively, a somewhat 
simpler solution is to draw a calibration curve for the 
receiver and to refer to this whenever exact frequency 
readout is required. A typical calibration curve is shown in 
Fig. 6. 

BFO 
In order to align the b.f.o. transformer, IFT4, a strong 

carrier, preferably with no modulation, should be selected. 
With the receiver switched for a.m. reception, VC 1 should 
be carefully tuned to prbvide maximum indication on the 
signal strength meter. The mode switch, S 1, is then set to 
the s.s.b. /c.w. position and, with VR3 set to mid -position, 
the core of IFT4 is adjusted for zero -beat. 

A beat note may not, in some cases, immediately be 
heard since the heterodyne produced may lie outside the 
audible range. If this is the case, adjustment of the core of 
IFT4 should readily produce an audible note. The 
quadrature detector tuned circuit, IFT3, is best adjusted 
using a known f.m. signal of preferably 3kHz peak devia- 
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tion. The receiver is switched to f.m. and the core of IFT3 
is then adjusted for maximum undistorted audio output. 

Note that the recovered audio level may be significantly 
less on f.m. than for a.m. The volume control can be ad- 
justed accordingly to compensate for this reduction in 
level. This completes the alignment and calibration of the 
receiver, which is now ready for "air testing ". 

Practical Wireless, March 1979 
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Fig. 5: Complete wiring diagram of the receiver 

Using the Receiver 
The receiver is simple to use and automatic gain control 

is provided for a.m. reception, but this may be switched 
out if required when c.w. or s.s.b. signals are being 
received. This facility will be found to be most useful when 
strong signals are concerned; the r.f. gain is then simply 
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backed off for best results. The facility to receive . f.m. 
(which is very rarely used at h.f.) was thought to be a 
useful addition to a receiver which can potentially be used 
as a tuneable i.f. in conjunction with a v.h.f. converter. The 
f.m. facility provides for the reception of narrow -band f.m. 
signals of typically not more than 3kHz peak deviation. 
Limiting action is automatically provided for strong 
signals. The f.m. detector will, however, not perform well 
with wide -band f.m. signals and, should this be an impor- 
tant consideration, constructors are advised to replace the 
i.f. filter IFT2 with a comparable type having a wider 
bandwidth (e.g., the CFT455B which has a nominal 8kHz 
bandwidth and is pin -compatible). 

The receiver is eminently suitable for either fixed or por- 
table use. In each case the receiver will benefit greatly 
from the use of a properly designed aerial system and tun- 
ing unit or preselector. This ensures optimum performance 
and also helps to reject signals on the image channel. 
These sometimes appear as breakthrough of strong h.f. 
signals spaced by twice the intermediate frequency (i.e., 
910kHz) above the wanted signal. A particular problem 
associated with sensitive low- and medium -frequency 
receivers is that of line -timebase interference from nearby 
television receivers. There is often little that can be done to 
prevent this nuisance, but in exceptional circumstances it 

may be necessary to site the aerial some distance away 
from dwellings and to employ a buried coaxial feeder with 
its screen earthed at each end. 

For mobile use, a simple base -loaded whip aerial should 
be adequate although, here again, some form of pre - 
selector or tuning unit will give vastly improved results. 

4.0- 

1.0 

0 

1WAD287i 

50 

Dial marking 

100 

Fig. 6: Tuning calibration curve, used as an aid to 
alignment 
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IWRM 114I 

Fig. 8: An input 
tuned circuit using a 

ferrite rod 

Fig. 7: The basic 
circuit of the image 

channel rejector 

1WRM1151 

Aerial Matching 
The additional tuned circuit shown in Fig. 7 will provide 

an extra 20dB of image channel rejection. The variable 
capacitor VC should have a maximum value of about 
500pF. L1 consists of 100 turns of 36 s.w.g. enamelled 
copper wire wound in two layers on a 4.8mm diameter 
former fitted with a dust core, base and screening can. L2 
consists of 10 turns of 30 s.w.g. over -wound on L1. C can 
be 47pF for short aerials or 15pF for a long -wire aerial. 

If desired, this form of circuit can be modified to use a 
ferrite -rod aerial, as shown in Fig. 8, though it should be 
remembered that such an aerial is directional. Here, VC 
should have a maximum value of 208pF. L1 is 22 turns of 
30 s.w.g. enamelled copper wire wound at one end of a 
180mm ferrite rod (see Fig. 9), and L2 is 5 turns of 30 
s.w.g. enamelled copper wire over -wound on L I. The 
ferrite rod should be mounted on pillars about 50mm long, 
either above or to the rear of the receiver. 

An aerial matching unit provides an excellent method of 
improving the r.f. selectivity of the receiver, thus adding 
considerably to the image channel rejection, and also acts 
as an impedance match. In the circuit of Fig. 10, Tr 1 is 
operated as an emitter follower which exhibits a voltage 
gain of slightly less than unity with a high input impedance 
and a low output impedance. The circuit can be construc- 
ted on a small piece of Veroboard or matrix board. Com- 
ponent details for the input tuned circuit are shown in the 
table. ' 

Tuned Circuit Details for the 
Aerial Matching Unit 

L1 L2 VC Notes 

5 turns 22 turns 208pF Not recommended 
30 SWG 30 SWG for use with external 
wound on ferrite rod aerials, directional 

10 turns 100 turns 365pF Recommended for 
30 SWG 36 SWG or use with external 
wound on 4.8mm dia. 500pF aerials 
former with dust core 
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* components 
POWER SUPPLY UNI 

Resistors 
á W 10% carbon 
470íZ 2 
1kí2 1 

4.7kS2 2 

Variable Resistors 
Min. horizontal press 
10k52 

. 

R1, 2 
R5 
R3, 4 

VR1 

Capacitors 
25V electrolytic 
10µF 1 C2 
470µF, 

Semiconductor Diodes 
1N4001 
BZY88C6V2, 

Transistors. 
BC548 
BD131 

1 Tr2 
1 Tr1 

Miscellaneous 
Ti 240V primary, 2 x 15V secondaries, 6VA 
FS1 1 A 20mm fuse, with panel holder 
Printed circuit board. Heat -sink for 

Short 
wire 

(hi -Z) 

Long 
wire 

(lo -Z) 

Cl 
47 pF 

Fig. 9: Details of the 
ferrite rod aerial 

Fig. 10 (below) the 
circuit diagram of 
the aerial matching 

unit 

Tri 
BC548 

C2 47pF 

R4 270 
9V to+12V 

C4 
0.24F 

C3 ___To aerial 
__socket on 

1nF receiver 

L1 I 

VC 

R3 
2.2k 

Earth OV 

Power Supply 

The receiver will give many hours of operation from its 
internal battery supply which consists of eight U 11 cells or 
equivalent. However, a mains power supply is a very 
useful addition to any receiver which is likely to be used 
for any length of time at a fixed location. The circuit 
diagram of a suitable supply is given in Fig. 11, with p.c.b. 
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FS1 
1A 

240 
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Eo 

Ti t5 01 

1N4001 

0 

hVA02851 
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1N4001 
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BD131 05 

1N4001 

°C1 

T70/LIF 

470 
C2 

T°NF 

D3 
BZY88 
C6V2 

+6 8V 

R4 
4.7k 

+ 

To S3 a 

VR1 
10k -12V 

'Battery 
R3 'supply 

47k 

To S3b 
o 

Fig. 11: The circuit diagram of the mains power supply 
unit 

track pattern and component layout shown in Figs. 12 and 
13 respectively. 

A centre -tapped mains transformer T1, and a full -wave 
rectifier (diodes D1 and D2) are used to build up a d.c. 
voltage across the reservoir capacitor C 1. The smoothed 
output is stabilised by the series regulator transistor Tr 1, 

driven by a d.c. amplifier based on Tr2. Control of the out- 
put voltage from the unit is achieved by supplying the base 
of Tr2 from an adjustable tap on the potential divider 
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WR038 

04 R3 1^00 

c 

'r2 

e 

Q 

4`1 R4 

Copper track pattern and layout of the power supply unit shown full size 

formed by R4, VR1 and R3. Zener diode D3 provides an 
emitter -reference potential for Tr2. Changeover from 
a.c. mains to battery power is automatic in the event of a 

supply failure. This is achieved by the steering diodes D4 
and D5. When the mains supply is present, the potential at 
point "A" will exceed that at point "B" (see Fig. 11). This 
will reverse -bias D4 and forward -bias D5, effectively 
open- circuiting the battery supply. When the mains supply 
is removed, either by accident or design, D4 will be 
forward- biased and D5 reverse -biased, supplying battery 
power to the receiver. 
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Battery -ve 

Battery +ve 

53a+ 

1WRM1181 

The power supply is straightforward to build and only 
one adjustment is necessary. Before connecting the output 
of the supply to the receiver board, the voltage at point 
"A" should be set to +13V by adjustment of VR1. In case 
of any problems, typical test voltages as measured using a 
20kS2 /V multimeter on the 25V range are indicated on the 
circuit diagram. 

The a.c. mains plug should be removed from the supply 
when the receiver is not required for operation over an ex- 
tended period, since the mains unit remains working in- 
dependently of the front panel on /off switch. 
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THE 

WINTO 
Stereo .Amplifier 

Part 7 

The Winton amplifier has been designed primarily for the 
home constructor who would like a high fidelity amplifier 
equal to the best commercial design available, but at a 
price that enables it to be built within a sensible domestic 
budget, the total outlay being in the region of £110 for the 
complete project. 

All the components are available and no special test 
equipment is needed for testing or setting up. The amplifier 
uses the very latest techniques and is capable of a standard 
of performance at least equal to the best commercial 
designs available with similar power ratings. In some 
aspects of its design it will outperform other amplifiers 
costing very much more. 

Power f.e.t.s are used in the output stage and allow a 
wider power- bandwidth response with lower distortion 
than could be obtained if conventional bipolar output 
transistors were used. In the control unit section, bi- f.e.t. 
op.amps are used. These have an improved slew rate over 
the more common types, as well as much lower distortion. 
In the disc (magnetic) pre -amplifier, a three stage circuit 
using ultra low noise transistors enables noise figures of 
-68dB unweighted relative to 50W output to be obtained, 
with distortion so low that the input (normally 3mV) has 
to be increased to 140mV ( +33dB) before the distortion 
even reaches 0.1 %. A full circuit description will be given 
later. 

On the front panel the Winton amplifier has controls for 
Volume, Balance, Bass, Treble and push buttons for 
selecting, Disc, Tuner, AUX 1, AUX 2, Tape monitor, 
Mono, h.f. and l.f. filters. Plus switches for mains on /off 
and loudspeaker or phones. 

The headphone socket is also mounted on the front 
panel. DIN sockets are fitted on the rear panel for all 
inputs, terminals for the loudspeaker connections, an earth 
terminal, and fuse for the mains and each loudspeaker 
output. The heat sinks for the power f.e.t.s are also 
mounted on the rear panel. 

* E.A.RULE 

Power fats 
Until recently bipolar transistors have been used in 

almost every Hi -Fi available (the exceptions using valves). 
Bipolar transistors require a wide area of Safe Operation 
to achieve reliability and a large gain- bandwidth product 
so that large amounts of negative feedback can be used at 
the higher audio freque cies to reduce the distortion. They 
also have a positive to perature coefficient which means 
that any increase in transistor temperature causes an 
increase in transistor ollector current which causes the 
temperature to Mere se further, and so on requiring 
careful design to avoid thermal runaway. Also, as bipolar 
transistors are minorit, carrier devices, they suffer from 
storage effects at high equencies which can cause a most 
objectionable distortio which may well account for the 
so called "transistor so nd ". 

In the light of all the problems a considerable amount 
of money and researc has gone into looking for a better 
device. One result o this has been the power f.e.t.s 
developed by Hitach Ltd., of Tokyo, Japan. Some 
advantages over conve tional transistors are: 

1) Good frequency res onse because of fast carrier speed. 
2) No storage effect. 
3) Negative temperatu e coefficients, so no risk of thermal 

runaway. 
4) No secondary brea idown. 
5) High input impedan e and high gain. 

The Winton amplifi 
Hitachi power f.e.t.s T 
(n- channel). These de 
rating of 100W each, s 
output, each device is 
ticking over! In fact co 
breakdown voltage an 
almost indestructible 

r uses a complementary pair of 
pe 2SJ48 (p- channel) and 2SK133 
ces have a maximum dissipation 
when used in an amplifier of 50W 

my dissipating about 25W, or just 
bined with a 120V drain to source 
a drain current of 7A they are 

hen used in the Winton, which 

* T & T Electronics 
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Fig. 1: Circuit diagram of the PW "Winton" 
stereo amplifier, showing Channel "a" (left) 
only. The following components are shared 
between the two channels: R12 -15, 37, 38, 
62 -64; C2, 3, 8 -11, 24, 40-45; Tr13, 14; IC1 -3; 
D1, 2, 8-12; VR3; T1; F2; S9. The remainder are 

duplicated for the other channel 
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* specification 

Power Output 
Continuous sine wave power, both channels driven 
50 + 50W into 8S2 

Power Bandwidth (power amp. only) 
-1 dB 1 5Hz -100kHz 

Frequency Response (power amp. only) 
-0.5dB 10Hz - 40kHz 
-3dB 5Hz- 150kHz 

Harmonic Distortion (50 + 50W) 
1kHz 0.013% 
10kHz 0.015% 
20kHz 0.018% 
100Hz 0.011% 
20Hz 0.019% 
No significant increase at lower powers 

Intermodulation Distortion (28V pk into 8û) 
f,=15kHz 2f,-f20.005% 
f2= 16kHz 2f2- f, 0-004% 

f2 -f 0.003% 

Damping Factor 
20Hz - 1kHz 80 
20kHz 20 

Rise Time (power amp. only) 2µs 

Slew Rate (power amp. only) 26V /µs 

Stability - Unconditional 

Sensitivity for 50W 
Disc 3mV 
Tuner 100mV 
AUX 100mV 
Tape 100mV 

Input Impedance 
Disc 47kû 
Tuner 100kû 
AUX 100kû 
Tape 100kû 

Maximum Input for 0-1% t.h.d. 
Disc 140mV 
Tuner 4V 
AUX 4V 

Frequency Response +0.5dB 
Disc RIAA 
Tuner 20Hz -20kHz 
AUX 20Hz -20kHz 
Tape 10Hz -40kHz 

1kHz 
50W 
0dB 

2nd 
-82dB 

f 
3rd 

-86dB 

90dB 

Plot of Harmonic Distortion components generated 
when handling a 1 kHz signal dissipating 50W in an 
80 load. The 2nd harmonic is at -82dB and the 3rd 

harmonic -86dB relative to the fundamental 

OUTPUT 
50W 
1kHz 

RESIDUAL 
HARMONICS 
&NOISE 

The upper trace shows the PW "Winton" output 
when handling a 1 kHz signal dissipating 50W in an 
80 load. Note the complete absence of crossover 

distortion 

The lower trace shows the residual harmonic content 
of the above signal, after the fundamental had been 
removed by the distortion meter filter. The total har- 
monic distortion is about -78dB, but is masked by 

noise 
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tf ff 

2f 1-f 2 
2f2 f 

1 

90dB 

Plot of Intermodulation Distortion components 
generated when driven to full power into an 80 load 
by two equal -amplitude signals, ft = 15kHz, f2 = 
16kHz. Component 2f1 - f2 is at -86dB, 2f2 - f1 at 

-88dB, and f2 - f' estimated at about -90dB 

This test, using these frequencies, is very critical of 
the power -bandwidth capability of an amplifier, and is 
seldom given in specifications due to the generally 

poor figures obtained 

Hum & Noise 
Unweighted* with reference to rated sensitivity 
Disc -70dB 
Tuner-75dB 
AUX -75dB 
Tape -75dB 

Hum & Noise 
Disc input with reference to 10mV input 
Unweighted 80.5dB 

Cross Talk ** -48dB 

Tape Output 100mV 
AUX 1 100mV via 100k52 

* See comments regarding specifications. 
** Important to note that cross talk residual is clean, 

i.e., does not introduce distortion into the other 
channel -a common failing in many amplifiers and 
seldom mentioned. 

Tone Controls 
Bass +10dB at 100Hz 
Treble ±10d8 at 10kHz 

Balance Control 
+0.5dB to zero, each channel 

Channel Matching 0.5dB 

Filters 
I.f. -3dB 50Hz 
h.f. -3dB 6kHz 

12dB/Octave 
12dB/Octave 

Subsonic, disc only, non -switchable 
(IEC 65) -3dB 20Hz 

-8dB 10Hz 
-17dB 5Hz 

Ultrasonic, all inputs except tape, non -switchable 
-3dB 60kHz 
-7dB 100kHz 

Before making any measurements, the amplifier was 
pre- conditioned for 1 hour at 30% full power with both 
channels driven. Measurements were made after a 
further 5 minutes at full power. 
Unless otherwise stated, the volume control was at 
maximum, tone controls at centre and filters switched 
out. 
The stability tests were made using various combina- 
tions of loads with capacitors up to 2µF and also with 
capacitors up to 21.1F without additional load. Square 
wave signals were used over a frequency range of 
20Hz to 20kHz. 
The figures given are those obtained on the prototype 
amplifier. 

Test Equipment 
Hewlett Packard HP3580 spectrum analyser; Kron- 
Hite 4100 low distortion oscillator; Sound Technology 
1700B distortion analyser, power output meter and 
low distortion oscillator; Telequipment D83 os- 
cilloscope; Polaroid oscilloscope camera. 
This equipment was kindly made available by 
Armstrong Audio Ltd., at their research laboratory. 

General Comment 
Be very careful when comparing specifications of 
other amplifiers with the Winton. Many other 
published specifications use a weighted signal to noise 
figure. This would allow an extra 10dB or so to be 
added to their figures and tends to favour the poorer 
quality amplifiers at the expense of the really good 
amplifiers. 
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means that the circuit can be kept simple as no protection 
circuits are required, eliminating another source of 
distortion. 

The Bi- f.e.t. Op.amps 
The use of the Texas bi- f.e.t.s in the control unit section 

offers a number of advantages over the more usual 741 

type of op.amo. The main ones being: 

1) Wider bandwidth. 3MHz typical. 
2) High slew rate 13V /1.1s. 

3) Low distortion 0.01 %. 
4) High input impedance j.f.e.t. input stage. 
5) Low noise 18nV /Hz (TL072CP). 
6) 80dB supply ripple rejection. 

When used in low or unity gain circuits using large 
amounts of negative feedback the noise and distortion 
from the device is almost unmeasurable. The Winton 
amplifier has a basic sensitivity at the AUX inputs of 
100mV and this has to be increased to 4V before the 
distortion reaches 0.1 %. At any normally used input level 

the distortion is below the noise and completely inaudible. 

Circuit Description 
Both channels are identical and are pre -fixed "a" for left 

and "b" for right. Only the "a" channel will be described. 
See Fig. 1. 

The Disc Pre -Amplifier 
The input from a magnetic cartridge is fed into the base 

of Tr1, a low noise BC414 via the input load R1, 47kQ, 
and an r.f. filter R2 Cl. The transistor Tr 1 forms one half 
of a differential input pair. Operating at a low current, 
approximately 10011A each half, ensures the minimum 
amount of noise. 

The output from Tr1 is coupled directly to Tr3 a 
BC556. This in turn is coupled to a subsonic filter (as 
recommended by IEC65) consisting of C12, R16 and 
R17. This subsonic filter has its -3dB point at 20Hz, Fig. 
2. This response, coupled with the normal RIAA response 
provides a 12dB /octave filter at subsonic frequencies and 
prevents intermodulation at low frequencies caused by 
warped records, etc., from being produced and affecting 
the overall sound quality. The RIAA negative feedback 
equalising circuit consists of R7, R8, C5, C7 and is 
connected between the output of Tr3 and the base of Tr2. 

In order to ensure further the low noise factor in the 
disc amplifier, electronic decoupling is used, Tr13 (BC546) 
Tr14 (BC556) in each supply rail to remove any ripple or 
noise from the power supply. This supply has already been 
decoupled and stabilised by the Zener diodes, D1, D2. 

The output from the disc pre -amplifier then goes to the 
selector switches S 1 -5. 

Control and Filter Section 
From the selector switches S 1 -5, each channel goes to 

one half of ICI a bi- f.e.t. op.amp, Type TL072CP. This is 
used as a low noise buffer amplifier (with 4dB of gain) to 
provide a high impedance input, and a low impedance 
output suitable for driving the next stage, which also uses a 
bi- f.e.t. op.amp, Type TL082CP. This is used as an active 
high- (C 15, C16, R22, R23) and low- (C 17, C18, R24, 
R25) pass filter. Operating at unity gain, the filter is 
designed to provide a 12dB /octave cut -off with the -3dB 
points at 50Hz and 5kHz respectively, Fig 3. A slope of 
12dB /octave is considered to be optimum for Hi -Fi use as 
a steeper slope could introduce ringing on transients, 
which would sound most objectionable. 

The tone controls follow the filters, again using a bi- 
f.e.t. op.amp, Type TL082CP, and the circuit is a 
Baxandall negative feedback type. 

This type of tone control circuit keeps distortion and 
noise to a much lower level than the passive type and also 
provides frequency response contours more acceptable to 
the ear, Fig. 4. 

The amount of bass and treble boost and cut has been 
restricted to around + or - 10dB at 100Hz and 10kHz. 
Although it is possible to obtain up to 20dB boost and cut 
at these frequencies by removing R29 and reducing R33, 
extreme amounts of boost or cut are considered by the 
author to be bad design, as in practice large amounts can 
rarely be used. For example, suppose we have a signal 
requiring + 10dB at 100Hz, with our circuit we can obtain 
this with only an extra dB or so at lower frequencies. If the 
unrestricted circuit was used, 10dB of boost at 100Hz 
would also produce 20dB of boost at 20Hz, as the 
response would continue to rise as shown in Fig. 4. The 
effect of this would be to increase all the rumble and other 
low frequencies a further 10dB over the required level at 
100Hz. This would be in effect asking the amplifier for a 
considerable increase of power at low frequencies and as it 
cannot provide this, severe distortion would result. Note: 

10dB of boost equals a voltage ratio of 3.16:1. 

If our amplifier is already producing 50W into 852, i.e., 
20V, then 20V x 3.16 = 63.2V, power = V2-:-R= 3994 
8 = 499.28 watts!! 

Even with the amount of boost restricted to + 10dB, if 
the bass control is at maximum and the amplifier is just 
reaching maximum power (50W) at say 20Hz then the 
maximum power at 1kHz must be limited to 5W 
(assuming a flat frequency response of the input signal). In 
practice, the tone controls are normally used to make up 
for the deficiency in the incoming signals, i.e., to restore 
the signal to an overall "flat" response, so the power 
restriction normally won't apply. 

The output from the tone control circuit then passes to 
the balance control and the tape monitor switch S8. This 
switch selects either the output from the control unit 
section or the output ,from a tape recorder (connected to 
the tape socket) and feeds the signal via the volume control 
to the power amplifier. A tape output signal is 
permanently connected from the control unit output to 
both the tape socket and via 100k52 resistors to the AUX 
1 socket. This arrangement allows the use of either or both 
reel to reel and cassette recorders with the Winton. When 
using a reel to reel or cassette recorder fitted with a 
monitor head (plugged into the "tape" socket) tape 
monitoring can be achieved by simply pressing the "tape" 
button. 

o 

5 

dB 

10 

-15 

20 
5 10 20 30 40 50 {WKM073l 

Fig. 2: Disc input - Subsonic filter response 

100 
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Fig. 3: Frequency 
response of I.f. and h.f. 

filters 

Fig. 4: Frequency 
response range of Bass 

and Treble controls 

Fig. 5: Cross -talk bet- 
ween the two channels, 
for Disc and Auxiliary 

inputs 
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The circuit used for the power amplifier is based on a 
design produced by Hitachi for their power m.o.s.f.e.t.s. 
The original circuit has been modified by the author to suit 
the requirements of the Winton and electronic decoupling 
added to further improve the overall specification. 

The signal from the volume control, VR4 is fed via an 
r.f. filter R40, C27 to the base of Tr4. This is one half of a 
differential pair Tr4, Tr5 using low noise transistors Type 
BC556. These in turn drive a second differential pair, Tr6, 
Tr7, Type 2SC1775, which has an active collector load 
(current mirror formed by Tr8 and D3), to maintain the 
pushpull action. The power m.o.s.f.e.t.s Tr 11, Tr12 are 
driven directly from the second differential pair. As the 
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inherent distortion of the amplifier is very low, only 45dB 
of negative feedback is used, this is fed from the output, 
back to the base of Try via R46, R45, C31. The use of less 
feedback means that, at the overload point, the onset of 
distortion is less severe then would be the case with 
amplifiers using considerably more negative feedback. 
Diodes D4, D7 and Zeners D5, D6 form an overdrive 
protection circuit to prevent the gates of the m.o.s.f.e.t.s 
from receiving excessive drive voltages in the event of a 
fault condition. 

Due to the excellent high frequency response of the 
amplifier only minimal feedback phase correction is 
required via C31, R45, and L1, R58, R59, C39. The 
amplifier is unconditionally stable. 

As mentioned earlier, electronic decoupling has been 
included in each power amplifier to reduce the power 
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R48 
R8 
R22, 24 
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Switches 
Min. toggle d.p.d.t. 2 S9, 10 
Push button unit 8 keys 1 S1 to 8 fr 

R59 
R62 

R58' 
R61 
R37,.3 

Capacitors 
Electrolytic 
2,21.1.F 63V 
22µF 63V 
471.1.F 63V 3; 

100µF 16V 
220µF 16V 
470011F 63V 2 

3. 

T Electronics 

2 

Polystyrene 

68pF 
100pF 
320pF 
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lOnF 
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47nF 
47nF 
lOnF =; 

Semiconduct 
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TIL209 

:; 
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<.. 

1N4148 
KBL-02 

Transistors 
BC414 
8C5568 
BC546B 
2SC1775E 
2SK133 
2SJ48 
-,> :: á, ,a;.; u. 

2 2 
C24 
C2, 3, "8 1 
C4, 28, 28,- 
C30 
C 40£ 41à 

2 :' C31 .= 

2 C19 ;. 

4 C1,2 
4 C17,1 

Integrated Circuits 
TL072CP 1 

TL082CP 

2. 

C42 
C12, 1a,.1{ 
C37, 33, 38,4; 
C21 22 tNiíte:: 
C9, 11 

D8 
D1,2,5,6 
D3, 4, 7 ..: 

D9-12 

-Tr3, 4, 5,8;:1ií, 14: 
Tr9, 13 
Tr6, 7 
Tr11 :..::: ,,,. 'r:.:.':. .: ? ;.n.:. .:.. ...... 

Miscellaneous 
PCB Winton (T & T Electronics). Mains Transformer, 
Belclere 6854/3 (T & T Electronics). Chassis and front 
panel, Winton (T & T Electronics). Case Winton (T & T 
Electronics) Pins, RS 433- 630.t47); Fuse holder, RS 
412 -879 (3); Fuse 2.5A Quick Blow (2); Fuse, 1A 
Slow -Blow (1); Pillars, RS 543.737 (5); Cable Ties, 
RS 543 -349 (8); Cable Ties, RS 543 -428 (6); 4mm 
Terminals, Black (1), Blue (2), Red (2), DIN Socket 
5 -way 180° (5); Jack Socket, RS 478 -015 (1) 
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Internal view of the PW "Winton" amplifier. Here, we show the final version 
using a printed circuit board. The model illustrated on our front cover is the 
prototype, which was constructed on perforated board with hard wiring 

supply noise and ripple voltage, as well as improving the 
cross -talk (Fig. 5) between channels. Transistors Tr9, 
BC546 and Tr10, BC556 are used for the decoupling 
circuit. 

Provision is made to adjust the d.c. offset at the output 
to zero. By adjusting VR5, the current through the 
differential input stage can be adjusted to compensate for 
the slight gain variation in each half of the differential 
pairs. It is very important that the output from the 
amplifier does not contain any d.c. voltage, as this would 
cause the loudspeaker cone to take up a position away 
from its centre which in turn would cause distortion 
because of the resulting non -linear cone movement. 

Power Supply 
By no means least important, the power supply of the 

Winton has been subjected to the same standard of design 
as the rest of the circuits, although on the surface it may 
look simple. 

In a high fidelity amplifier the power supply can either 
turn a good amplifier into a top quality model or into a not 
so good one. There are two main reasons for this: 

1) The regulation of the supply volts must enable the 
amplifier to reach its full power potential under the 
worst possible signal conditions. At the same time, it 
must not let the voltage rise to dangerous levels under 
quiescent conditions. 

2) The external magnetic field from the transformer must 
not inject any hum into the amplifier circuits, 
particularly the disc amplifier. 

To enable the full performance that the Winton is 
capable of to be achieved, it was decided to use a toroidal 
type of transformer. The design and development of this 
special low -field transformer was carried out by Belclere 
Ltd., and this transformer is now available from T & T 
Electronics. 

The output from the transformer goes to a bridge 
rectifier and then to the two 47001.IF capacitors C40, C41. 
These, and the electronic decoupling circuits used in the 
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power amplifiers, coupled with the Zener stabilised supply 
to the control unit and further electronic decoupling to the 
disc pre -amplifier, ensure that only about 0.001% of the 
total output from the Winton is noise from the power 
supply. Even on the disc input the total noise in the output 
from all sources combined is only about 0.04 %. 

Heat Sink Ratings 
When designing an amplifier for domestic use, the 

design is almost always a compromise between all the 
various requirements. n the case of the Winton amplifier 
this applies to the size of the heat sink and mains 
transformer. 

It is possible to male both of these components in such 
a way that the amplifier could deliver 50 + 50W 
continuous power far hours on end without much 
temperature rise. The cost of doing this would be so high 
as to put the amplifier out of reach of most peoples' 
budget. On the other hand these components could be 
made down to a low price and the amplifier allowed to run 
very hot, which would lower the reliability. 

In the design of the Winton the author has arranged 
that these two components will allow the power f.e.t.s and 
the transformer to run well inside their respective 
maximum rating under continuous drive conditions, 
although under these conditions both the heat sink and 
transformer will reach quite high temperatures and 
certainly be too hot to touch. 

When used for its normal purpose, i.e., reproducing 
music, the temperature rise is very much less and after 
some hours of loud music will still be only moderately 
"Hot ". The actual heat sink may reach 60 °C under these 
conditions. 

This compromise doesn't reduce the quality of the 
reproduced sound in any way, but it does avoid a severe 
pain in the wallet. 

NEXT MONTH' 
Constructional detail 
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Follow -up ta 
THE 

Peter Preston 

Those who built the Avon transmitter described in PW, 
July 1978, may be interested in one or two simple yet 
significant modifications which were ultimately incor- 
porated into the prototype. The purpose was to increase 
the power output to approximately 20 watts for the 
original 24 volt supply and to give some consideration to a 
repeater access facility. The question of powering the 
transmitter from 12 volts -a car battery, for instance - 
was also examined, and the update caters for this at a 
reduced r.f. output of around 9 watts. 

In the first place, the "Calibrate" facility provided by S I 

in the switching arrangements of Fig. 10, p. 52 (PW, Aug. 
'78) was dispensed with and the switch re- assigned to a 
toneburst facility for repeater working. Details of the 
toneburst module appear elsewhere in this issue: the board 
on which it is constructed can easily be accommodated in 
the available space. 

Step two is to replace the 15V regulator (7815) with a 
12V type 7812. Our attentions are then directed towards 
the power amplifier board, where the majority of changes 
take place. Here a little care is needed, although the 
modifications are far from complex. The revised board 
could, of course, be constructed as an "afterburner" which 
would provide a substantial increase in output from, say, a 
hand -held tranceiver. 

+12/24Vo 

Power 
input 

OV 

o C6 

1FuF 

Tant. 

To T 2 board 1 

(base) 

C1 

Flit] 
BY127 

1 $1 
j C2 

Repeater 01,uF 

access --- 

LED 
i,I( 

Initially, remove the resistor R1 (821 2W) and take the 
h.t. feed (now 12V) directly to the board. The collector 
supply to the p.a. transistors remains routed to the input of 
the 7812 voltage regulator, via the switching of Fig. 10 
(Aug. '78). 

Now take out the BLY83 transistors and carefully ex- 
pand the holes in the p.c.b. to accommodate the new 
2N5642 devices. The leads will require a little trimming 
and this should be done fairly accurately to permit the 
transistors to fit on the appropriate islands on the board. 

The increased output of the new p.a. inevitably means 
that appreciably more heat will be dissipated by the final 
stages. Additional heatsinking will have to be provided and 
in the prototype this took the form of a piece of aluminium 
100 x 50 x 4mm, drilled to accept the studs of the power 
transistors. The sink is fixed to the main chassis by means 
of a suitable nut and bolt in each corner and the surface in 
contact with the chassis coated with Thermopath grease or 
similar compound. Insert the 2N5642 devices and tighten 
down, carefully soldering the connections to the p.c.b. 
afterwards (Fig. 1). 

WKM083 RCB.copper 
track side 

Fig. 1: Mounting the power transistors 

The installation of the toneburst module designed by 
Philip 'Hodson is extremely simple. A power supply is 
taken, via the defeat switch S I, from across the energising 
coil of the keying relay RLA, which is shunted with a 
diode to absorb switching transients. Miniature screened 
lead feeds the signal input to the base of Tr2 (Board 1), 

with a lµF tantalum capacitor placed in series. 
The prototype exhibited some problems which 

ultimately were attributed to stray r.f. entering the 
microphone input. It is therefore recommended that a 
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Fig. 2: The new switching arrangements - note the earth on changeover 
contacts RLA2, the option of different coil resistances for RLA and RLB 

from the original article, and the addition of diodes D2 and D3 
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continued on page 53 
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Wideband 
RF 
Noise 
Source 

D.WMHlNd 

A wideband r.f. noise generator is a most useful device for 
carrying out rapid performance checks on all types of h.f. 
and v.h.f. receiver. The wide variety of applications of 
such an instrument includes gain checks, receiver sen- 
sitivity measurements and, where a calibrated attenuator is 

available, the noise generator may also be used to carry 
out accurate measurements of gain, noise figure, a.g.c. 
characteristics, and the calibration of signal strength 
meters. 

The noise generator described here uses a minimum of 
components, is simple to construct and, although its out- 
put level is uncalibrated, is eminently suitable as a source 
for receiver alignment with an output which is substan- 
tially of constant level over a very wide frequency range. A 
previous article dealt with the construction of a matching 
calibrated 5052 attenuator. 

True "white" noise can be thought of as a signal which 
is evenly distributed over an infinitely wide range of fre- 
quencies and, although the instantaneous voltage varies 
randomly, the r.m.s. noise voltage developed into a 

resistive load will be constant when measured over a short 
time period. The noise power developed into a purely 
resistive load is thus directly proportional to the 
bandwidth in which it is measured. 

Generating Noise 
The simplest form of noise source is that due to thermal 

agitation current in a conventional carbon resistor. The 
fluctuation in current caused by the random movement of 
electrons is evenly distributed in frequency but the noise 
voltage produced is usually extremely small. Practical 
noise generators do not provide an infinite noise spectrum. 
This is due both to the limitations of the noise source itself 
and to the bandwidth of any following amplifier. The 
choice of noise source depends on a number of factors. 

50 

Noise 
generator 

(b) 

Noise 
output 

Fig. 1: Block diagram (a) and Thevenin equivalent 
circuit (b) of the noise source 

Thermionic diodes are popular in commercial noise 
generators but, for economy of supply and portability, the 
noise source employed in this design is a conventional 
Zener diode. A considerable noise voltage is developed 
across the series load resistor of a Zener diode when it is 

undergoing breakdown. It is, however, usually necessary 
to include a stage of amplification following a noise source 
so that its output voltage is of a sufficient level for general 
purpose use. This has the added advantage that the am- 
plifier stage also provides a degree of isolation between the 
noise source and the input of the circuit or receiver under 
test. 

Circuit Description 
A block diagram of the noise generator, together with 

its Thevenin equivalent circuit, is shown in Fig. 1. The 
noise output of the Zener diode is amplified using a two - 
stage wideband amplifier, Tri and Tr2. Both transistors 
operate in the common emitter mode and the gain of the 
second stage, Tr2, is made variable by the application of 
negative feedback by means of VR1. The device used in 

the Tr2 position has an effect on the bandwidth of the 
noise output. For use at v.h.f. the transistor recommended 
is a BFY90 as this has a very high cut -off frequency. For 
general purpose use at h.f. (i.e. to at least 30MFIz) a much 
less expensive transistor may be used, and the 2N706 is 

quite adequate. 
In order to facilitate matching to a standard 50Q 

system, the output of the wideband amplifier is terminated 
in a 5652 carbon resistor. This, together with the parallel 
effect of the collector load resistor of Tr2, ensures an out- 
put resistance of almost exactly 5052. The output noise 
voltage can be thought of as being generated in this 
resistor and thus the Thevenin equivalent circuit of Fig. lb 
is realised. 

R6 
470 

Tr2 
BFY 90 

WRM106 

C4 
1nF 

C5 

00nF 
VR R8 i 56 

o--- 
S1a 

+ 

9V 

Output 

Stb 

Fig. 2: Circuit diagram of r.f. noise source 

Practical Wireless, March 1979 49 

www.americanradiohistory.com

www.americanradiohistory.com


Construction 
Construction is straightforward and the use of the prin- 

ted circuit board layout described is highly recommended. 
Where a printed circuit board is not used, care must be 
taken to ensure that all wiring is neat and as direct as 
possible. The noise generator is housed in a standard 
diecast box. Any alternative screened metal box can be 
used provided that the leads from the printed circuit board 
to the output socket are kept as short as possible. A small 

Fig. 3: Internal arrangement of components 

* components 
Resistors 
All -4-W carbon 5% 

560 1 R8 
3300 1 R7 
4700 2 R3, 6 
2.2k) 1 R1 

3.3k52 1 R5 
5.6k0 1 R4 
22k0 1 R2 

Potentiometer 
Miniature, horizontally- mounted pre -set 
1 k52 1 VR1 (Linear law) 

Capacitors 
Miniature polyester 
lOnF 2 Cl, 2 

100nF 1 C5 

Miniature ceramic 
1 nF 2 C3, 4 

Semiconductors 
Diodes 
2V7 1 ZD 1 BZY88 series 2.7V Zener 
Transistors 
2N706 2 Tr1, 2 (Replace Tr2 with BFY9O for 

h.f. and v.h.f. version) 

Miscellaneous 
S1, d.p.d.t. slide switch; Diecast box 120 x 60 x 
44mm; SK1, coaxial socket; Stand -off pillars, 6ßA (2); 
PP3 Battery connector. Printed circuit board 
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Fig. 4: Printed circuit board copper 
track pattern shown full size 

Fig. 5: Component, placement 
on p.c.b. 
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hole is made in the front panel of the box to provide access 
for the adjustment of VR1. Either a skeleton type or a 
knob type pre -set may be used. The latter will prove to be 
more satisfactory where frequent adjustments of output 
level are likely to be made. Care should be taken to ensure 
that the hole made in the case aligns correctly with the ad- 
justing slot or shaft of the pre -set. Standard variable 
resistors are not recommended for use since they are not 
only too large but have considerable stray reactance which 
may impair the frequency response of the amplifier. The 
BFY90 is available in both TO18 and T072 packages - 
the latter type should have pin 4 (case connection) clipped 
off before soldering the remaining connections to the 
board. 

Testing 
When the wiring of the noise generator has been com- 

pleted, a thorough visual check should be made before 
connecting the battery. Connect the noise generator to the 
input of a receiver and check that an output is obtained. If 
the receiver has a signal strength meter this should show a 
steady indication; if no signal strength meter is fitted a 
`rushing' sound should be heard from the loudspeaker. Ad- 
justment of VR1 should cause a change in the noise level. 
If possible, a check should be made over a range of fre- 
quencies. If the receiver sensitivity is constant over a range 
of frequencies its signal strength reading (or audible output 
level with a.g.c. off) should remain constant as the receiver 
is tuned across its entire frequency coverage. Receiver 
alignment may be carried out using the receiver's signal 
strength meter in a conventional manner. The use of an a.f. 
voltmeter connected across the loudspeaker terminals as 
an output level indicator is strongly recommended when 
alignment is carried out on receivers not fitted with a 
signal strength meter. 
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Amongst the majority of would -be and newly -licensed 
amateurs there still seems to exist an air of uncertainty 
with regard to repeaters. This is quite apparent by the 
number of new 2m stations openly admitting "I'm recently 
licensed and don't fully understand repeater operation ". 
This article looks at the principle of repeater working and 
suggests a suitable design for a toneburst generator with 
which to access them. 

Operation via Repeaters 
A repeater may be simply described as a remotely - 

operated transceiver which simultaneously transmits on 
one frequency and receives on another. Such a function is 

usually referred to as duplex, as opposed to simplex, when 
transmission and reception occur on the same channel but 
not at the same time. In the duplex mode, the repeater 
transmit and receive frequencies are well separated, the 
transmit channel being the higher of the two. This dif- 
ference is referred to as the "shift" and is 600kHz in the 
case of 2m and 1600kHz at 70cros. 

The amateur therefore would normally transmit on the 
repeater receive channel, which is known as the input. 
Some confusion arises here, especially when the term 
"reverse repeater" is used. This, as the name implies, refers 
to the amateur transmitting on the repeater transmit chan- 
nel, effectively by- passing the facility. The function can be 
useful when calling a station known to be within point -to- 
point distance, and under normal circumstances you 
would transfer to one of the simplex channels when con- 
tact has been established. For obvious reasons you should 
not call a station in this mode unless you can hear him on 
the repeater input. 

Table 1: 2m Repeater Channels 

Frequency 
( Receive) 

Frequency 
( Transmit) 

., 

145.000 
145 025 : 
145050 
145075 
145-100 `' 
145 125 
145.150 aq° 

.., 
145.175 
145.200 
145.225 25 

145.600 
F, 145625 

945.650 
145-675 
145700 ,,; 

145,725 
k. 

3 145750 
145-775 

00 
145.825 
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Table 1 shows the fequency and channel allocations 
for duplex repeater operation. Not all of these are at pre- 
sent in use within the UK however, our own stations being 
between R3 and R7 incl sive. 

Access to a repeater 's gained by a short burst of tone 
(1750Hz) generated at he beginning of the transmission 
and lasting for 500ms typically. Some repeaters require 
this to be followed by everal seconds of speech without 
loss of carrier, and this is quite difficult to arrange if all the 
switching is done manually. The device described in this 
article fulfils all these functions by one operation of the 
push -to -talk switch. 

Most repeaters, withlthe notable exception of GB3LO 
(London), restrict the yuration of transmission. After a 
pre- determined period a time -out occurs and the repeater 
releases, having first sent a series of "pips" to advise the 
receiving station of its intention. 

When the input of the repeater senses the absence of a 
carrier, an advisory signal is sent, indicating that the sta- 
tion is ready to be re- accessed. Here it should be clearly 
understood that the terms "access" and "re- access" do not 
relate to the same function. Re- access involves the re- 
setting of the timing mechanism immediately after the 
repeater has been used, whereas access is given to mean 
"starting from cold ", as it were. 

British repeaters vary considerably in the method by 
which re- access takes place. Some require a toneburst with 
or without speech to follow, others operate on receipt of 
speech alone whilst some require only to receive a carrier, 
whether modulated or riot. Some very interesting informa- 
tion is given in the International VHF -FM Guidet, for 
those who would like to consider individual cases. 

The Toneburst Module 
Referring to the circuit of Fig. 1, we can see that the 

crystal oscillator operates at a frequency of 910kHz. The 
Schmitt trigger IC2a converts the waveform into a sharp - 
edged square wave which is fed to the twelve -stage ripple 
counter IC3 as the clock reference. This counter, in con- 
junction with other gates, divides the clock frequency by 
520, thereby obtaining the required 1750Hz necessary. 
The output is routed via another Schmitt trigger IC2c into 
a 3 -pole Butterworth filter, which produces a relatively 
pure sine wave. 

t Available from J. Baldwin (G3UHK), 41 Castle Drive, Maidenhead, 
Berkshire (90p post free). 
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Fig. 1: The complete circuit diagram 
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Immediately power is applied, the capacitor C9 starts to 
charge through R10. As the potential rises towards that of 
the supply, a point is reached where IC 2c changes state, 
effectively blocking the path of the 1750Hz signal. When 
this occurs, the system has to be re -set by disconnecting 
the power supply and consequently allowing the capacitor 
to discharge. 

By installing the toneburst module in such a way that 
on pressing the microphone p.t.t. switch power is 

simultaneously applied to the transmitter, the access signal 
will be generated on the initiation of each "over" and the 
possibility of dropping carrier is eliminated. The provision 
of a switch in the power supply to the module permits its 
isolation when working simplex. 

* components 

IC2c 411 

R5 
56k 

R4 
56k 

C4I =C5 
1n5 470p 

R7 
56k 

C7i 
100n 

6 

R8 56k 

13 

R3 
5k6 

D1 1N4148 

C3 

CB 
220n 

D3 
7V5 R13 

2k2 

OV 

" +15V 

1N4001 

C9 R11 R12 
220k 22k 4Ií7 

VR1 
4k7 

Output 

Construction 
The discrete components should be mounted initially, 

leaving the crystal and integrated circuits until last. Omit 
resistor R12 at this stage, otherwise it will have to be 
removed in order to test the board. 

If you do not wish to use holders, leave IC 1 -3 until last. 
These devices are c.m.o.s. and so should be handled as in- 
frequently as possible prior to installation. The techniques 
for soldering these components have been considered on 
many occasions within these columns and in other 
publications. These should be closely adhered to if damage 
is to be avoided from static charges. The crystal is also 
susceptible to damage from excessive heat. The best 
method of soldering this is to use a very hot iron and to 
complete the process as quickly as possible. 

Resistors 
á W 5% 

Miniature polycarbonate 
220nF 2 C3,8 

1 kS2 1 R10 
2.2k0 2 R 1 , 13 Ceramic disc 

5"6k0 1 R3 100nF 1 C7 
22kS2 1 R12 
56k0 5 R4, 5, 6, 7, 8 Tantalum. 16 volt 10% tubular. Axial leads 
180kS2 1 R9 47µF 1 C9 

220k0 1 Ru 1 

10M0 ' 1 R2 Semiconductors 
Integrated circuits 

Pre -set, horizontally mounted CD4011B 1 ICI 
4.7kQ 1 VR1 CD4093B 1 IC2 

CD404013 1 IC3 
741 1 IC4 

Capacitors Diodes 
Miniature ceramic plate 1N4148 1 D1 

39pF 1 C2 1N4001 1 D2 

120pF 1 Cl BZY88C7Y5 1 03 

Miniature polystyrene 
470pF 1 . C5 
1.5nF 1 C4 
33iiF 1 C6 

, , ,.... 
Miscellaneous 
Crystal 910kHz 30pF HC6U. Available from C. P. 

Developments, 16 Hughendon Road, High Wycombe, 
Bucks; Printed circuit board. 
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OV 
IWAM002 ( 

+15V Output 

Fig. 2 (left): Copper track layout of the p.c.b. shown 
full size and (right) the component layout 

The capacitor C9 is specially selected, and it has been 
found that only the type in the components list is suitable. 
Most tantalum beads have a tolerance of 20 %, and these 
gave rise to problems in the prototypes. For this reason a 
tubular version with axial leads and a tolerance of 10% is 
required. Increasing the value of this device will lengthen 
the duration of the toneburst. 

Testing the Board 
Make certain that you have not fitted R12 before com- 

mencing. Now connect a small loudspeaker or pair of 
headphones between the slider of VR1 and earth, then 
temporarily short across C9 with a small piece of wire. 
Apply around 15 volts and you should hear a continuous 
1750Hz tone. Disconnect, and remove the short across 
C9. Re -apply power, and the tone should occur for a 
period of approximately half a second. Should it happen 
that the burst is appreciably longer, then reduce the value 
of the capacitor slightly. Selection of the correct value 
proved to be the only variable in the prototypes. The final 
decision to use 4.71.1F was taken only after exhaustive ex- 
perimentation, which indicated that this value produced 
the most consistent results. Provided the burst duration 
falls between 540 and 650ms, no difficulties should be 
encountered. 

After carrying out these procedures, don't forget to 
insert R12! 

If you are installing the module into the Avon transmit- 
ter, the following information may be helpful. Connect a 
microphone to the transmitter, key the device and adjust 
VR1 on Avon Board One to obtain a clear and undistor- 
ted speech output. Do not attempt to set for maximum 
volume; this is not the function of the deviation control. 
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+15V 
Transmitter 

Board(s) 

Tone 
Burst Board 

+15V 

p I To positive supply 
Microphone press 
to talk switch - 

Repeater 

0 Simplex 

I WAD 297A 

Fig. 3(a): The tonebOrst module fitted to a simple 
push- to4talk arrangement 

On /off switch 

To +ve 

Microphone press 
to talk switch 

Relay 

1WAD2971 

Fig. 3(b): Fitting the module into a high -power trans- 
mitter, where a keying relay is used 

Too little deviation is preferable to an excess. Once ad- 
justed, do not touch this control again, but alter VR1 on 
the toneburst module tO give a level of tone slightly lower 
than that obtained with speech. If you are lucky enough to 
have access to an oscilloscope, the speech should be set for 
a maximum deviation of 5kHz and the toneburst limited to 
3.5kHz. 

Follow -up to the PW Avon 
continued from page 48 

100pF silver mica capacitor be connected from the input 
to earth, as close to the p.c.b. as possible, to provide the 
necessary decoupling. 

Replace the p.a. board and the modifications are now 
complete. Retuned, the, transmitter will produce about 9 
watts of r.f. with a power supply of 12 volts, rising to 
around 20 watts for the original 24 volt supply. 

Operating the microphone pressel switch with the 
"Access Repeater" facility enabled will automatically 
generate toneburst, thus providing the required conditions 
to open repeater stations. 

The power supply featured in the September '78 issue of 
PW can easily be modified to handle the increased current 
drain, provided the transformer is capable of delivering it. 
Merely place another 04752 25 watt precision wirewound 
resistor in parallel with', R2 (Fig. 1, p. 30, September '78 
issue). 

C8RBY TONE BURST KIT 
AS IN THIS ISSUE 

910 Khz Xtal 
3.3 FTant 
4011 

2.16 4093 46p 
27p 4040 65p 
24p 

Resistors, capacitors diodes, trimpot £1.35 plus 25p post and packing OR all 
above for £5.00 inclusive. Prices include VAT. 

C. P. Developnients,16 Hughenden Road, 
High Wycombe, Bucks. HP13 5DT. 

Tel: (0494) 30043 
ACCESS welcome by mail or telephone 
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OF THE MONTH 74 

Brian DANCE M.Sc 

THOMSON-CSF TDE 1607 

When using a small current (such as that from a t.t.l. or 
c.m.o.s. logic device) to control a much larger current in a 
load, it is possible to employ a simple transistor amplifier 
in some cases, whereas if a higher current gain is required 
a power Darlington device may be used as an amplifier. 
However, simple circuits employing such devices do not 
incorporate any means of limiting the current in the load 
so as to protect both the load and the amplifier device 
from possible damage. Also they do not incorporate 
any means of protecting the amplifier device if it should 
undergo an excessive temperature rise. 

The TDE 1607 is a new integrated circuit from 
Thomson -CSF which can be used to overcome these 
problems. Basically it is a protected operational amplifier, 
being designed for fairly high currents and voltages, and is 
specifically intended for the control of the current in such 
loads as relays, lamps and stepping motors. 

The TDE 1607 is essentially fail -proof in operation 
provided that the absolute maximum permissible supply 
voltage and input voltage (both 36V) are not exceeded. An 
external resistor can be incorporated in the circuit so as to 
limit the current in the load to any chosen value up to 
0.5A (although the TDE 1607 has a maximum permis- 
sible output current of 1A). If the silicon chip in the device 
becomes too hot for safety, the internal circuit will 
automatically reduce the output current and thus prevent 
possible damage. 

Connections 
The TDE 1607 is supplied in a small circular metal 
transistor -type package with 6 leads. The connections are 

Inverting- 
input 

Metal can 

v+ 

Current limit 

Non inverting + 
input 

AD258 

Ground 

Top view 

Output 

Fig. 1: Package outline and connections 

IAD2591 V+ 

RSC 

6 Output 

Fig. 2: Block diagram and "pass" transistors 

shown in Fig. 1, but it must be remembered that this is a 
top view. This device can operate over the wide tem- 
perature range of-25°C to +85 °C. 

The way in which the device operates can be 
understood using the block diagram of Fig. 2. When the 
non -inverting input to the amplifier (marked +) is at a 
voltage greater than that of the inverting input at pin 2 
(marked -), the output voltage from the amplifier at point 
A in Fig. 2 will be relatively high (only a little below that of 
the V+ supply line). 

The output from the amplifier will then normally feed a 
current into the base of the transistor Tr2 (inside the TDE 
1607) so that this transistor conducts and passes a current 
through the external resistor and through the load, RL. 
The value of the current sensing resistor RSA determines 
the maximum current which can flow in the output circuit. 
For example, if the value of RsC is about 1.5n, a current of 
0.5A will produce about 0.75V across RSA and this 
voltage is applied between the base and emitter of the 
transistor Tr 1. It is adequate to cause this transistor to 
commence to conduct, so instead of the current from A 
passing to the base of Tr2, it will pass to the collector of 
Tr 1. Thus Tr2 will pass only just enough current to 
maintain a large enough voltage across RSA to keep Tr1 
conducting. The current passing through RSc is equal to 
the load current, so the internal transistors Tr 1 and Tr2 
can be used to limit the load current. 

If RSA has the value of 1.5 ohms mentioned above, the 
load current will be limited to about 0.5A, whereas as Rsc 
is increased to 3 ohms, the maximum load current will be 
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about 0.25A. The writer found experimentally that still 
larger values of Rsc could be used, a value of 10052 
producing a maximum current of some 10mA. The exact 
value of the maximum current varies somewhat with the 
case temperature of the device, typical values being plotted 
in Fig. 3. Obviously the output current will never exceed 
the value of V+ divided by (RL +RSC), since an adequate 
voltage is required to cause the current to flow. 

The output current will flow only when the non - 
inverting input of the internal amplifier (pin 3) has a 
potential exceeding that of the inverting input (pin 2); if 
this condition is not satisfied, the device will be `off' and 
little output current will flow. If the silicon chip of the 
device ever becomes too hot for safety, the thermal 
protection circuit of Fig. 2 passes current from point A to 
ground so that there is little bias current to feed the 
internal transistor Tr2; the output current therefore falls 
until the device cools. However, it is unwise to operate the 
device for an appreciable time at such a high temperature 
that the thermal protection circuit is in operation, since 
such high temperature operation can tend to impair device 
reliability and certainly tends to produce surface defects 
on the chip. It should rather be regarded as a safety circuit 
which is not normally used. 

Io 
(mA) 

500 

400 

300 

200 
0 

(AD2601 

15 2 
RSC) 

Fig. 3: Typical output current plotted against case 
temperature 

Power Supply 
It is recommended -that TDE 1607 device is fed from a 
power supply of between 10V and 30V; it is, of course, 
possible to use +15V balanced supplies if desired. The 
supply current is typically only 3mA (maximum 5mA for 
any TDE 1607 device) from a 24V supply, when the 
output current is zero. 
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Vcc 
(V) 

40 

35 

30 

25 

20 

15 

10 

EuLko. 

111. 
- 25°C GTcase<125 C 

SS1 
1A02611 

08 1.o 15 

Fig. 4: Graph showing safe operating area 

(n) 
RSC 

When the output voltage from the device is low, ideally 
no output current should flow and the output voltage 
should be zero. In practice, an output leakage current of 
up to 10011A can flow through the load at a junction 
temperature of 20 °C or up to 500µA at a temperature of 
85 °C, whilst the output voltage may be a volt or so above 
the potential of the ground line. Similarly, when the output 
voltage is in the high state, there may be a potential of up 
to 1.8V between the output and the positive supply line. 

The input currents required by the TDE 1067 are quite 
small, typically 100nA (maximum 1.5(tA). The input 
offset voltage at which switching from one state to the 
other occurs is typically 2mV (maximum 50mV) between 
the two inputs. 

Potential 
divider 

( AD2621 

6 

*01: Required if inductive load used 

Fig. 5: An application circuit of the device 

55 

www.americanradiohistory.com

www.americanradiohistory.com


In order to provide adequate protection for the device, 
the value of the resistor RSC should be chosen so that one 
operates within the unshaded area of the graph of Fig. 4. 
For example, with supply volts of up to 24V the value of 
RSC should not be less than 0.852 so that the output current 
is never allowed to exceed about 1A. Obviously there is no 
objection to the use of larger values of RSA where a smaller 
output current is adequate for the application concerned. 

Typical Circuits 
A typical application circuit for the TDE 1067 is shown in 
Fig. 5. The inverting input is biased by the potential 
divider to the desired value; a load current flows when the 
potential of pin 3 exceeds that of pin 2. 

The diode D1 is required only if the load is inductive, 
such as a relay. When the current ceases to flow through 
the relay or other inductive load, a short transient reverse 
voltage can be developed across the relay coil. The diode is 
used to short this transient voltage to ground, since 
transients can damage the TDE 1067 device. 

(AD263i 

Fig. 6: Extension of the Fig. 5 circuit providing higher 
output current 

5A Output 
To provide a higher current than the TDE 1067 can itself 
supply, the circuit of Fig. 6 may be used in which an extra 
pip power transistor fitted to a heat sink is used with the 
TDE 1067. Current limiting is again provided by the 
resistor RSC, but the value of this component is much 
smaller owing to the higher current passing through it. 
Such small resistors are conveniently made from a length 
of resistance wire wound around a high wattage resistor of 
much higher value. 

Conclusion 
The TDE 1067 is a versatile device which can be operated 
by very low currents to its inputs. When used correctly in 
circuits, it is almost impossible to damage the device even 
if the output is short -circuited to ground. At the time of 
writing the price is £2.99 (including VAT) plus £0.20 for 
packing and postage from Phoenix Electronics Ltd, 46 
Osborne Road, Southsea, Hants P05 3LT. 

KINDLY 110íE! 

Car Radio 1..W Converter, December 1978. 
The MVAM116 varicap diodes are shown on the cir- 
cuit diagram but omitted from the components list. 
They are available from Ambit. International, Gresham 
Rd., Brentwood, Essex. ß . 

Breadboards Supplement, December 1978. 
On the SV regulated supply (p. 2 of supplement), 01 is 
shown incorrectly. The configuration should be iden- 
tical to that of 02. 

Digital Door Chimes, December 1978. 
In the audio amplifier section in Fig. 1, Tr3 (BC160) is 
shown inverted. The emitters of Tr2 and Tr3 should be 
linked. The collector of Tt3 goes to chassis,_ 

Sandbanks Metal Detector, January 1979. 
C 17, 18, 19, and 20 are incorrectly shown in the com- 
ponents list (p. 50) as lOnF. These should all be 1nF, 
as correctly shown on the circuit diagram on p. 49. In 
the circuit diagram, Fig. 2, diode 3 should be reversed 
in polarity. 

PW "Purbeck" Dec 

Some readers seem to have misunderstood the 
information given in the "Follow -up" article (p, 55 
January 1979) regarding the mains transformer. 

Due to art : unfortunate combination of cir- 
cumstances, the differing characteristics of the 
transformers supplied by Watford Electronics with 
their PW "Purbeck" kits were not picked up by the 
author when incorporating the sample transformer in 
the original PW "Purbeck" oscilloscope. This oscillo- 
scope and transformer have been in daily use now 
for many months, but two changes have proved 
necessary as follows. 

If you are using one of the original Watford Elec- 
enics transformers then, as stated in the follow -tip 

article, all that need be done is to replace R103 by .a 

wire shorting link, and to reduce the value of`R 101 to 
around 1200 (5W wire- wound), or better still, replace 
R101 by a wire shorting link. This provides a greater 
margin for low mains voltage. it is NOT necessary 
to change the transformer. 

Don't target ;te: check, as stated previously, that the" 
X and Y Beards" draw 20mA and 30rrtA respectively 
from the . ±150V stabilised supply. 

Please note that, when adjusting the input at- 
tenuator trimmers "(C3 -C10), a metal - bladed screw- 
driver is not suitable; An insulated coil -core, adjuster 
should be used, and the hand held well clear to reduce 
stray, apacitance effects. 
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AUDIO MODULES 
1 Stereo Cassette Deck N999 
Complete with electronics uses: - 
music centres, disco consols, tape editing 
etc. Freq resp 63Hz -10kHz WOW: 0.15% 
FLUTTER 0.18% channel: separation 55dB. 
Electronic speed control. ALC Mic and line in- 
puts. JAPANESE Manufacture - requires 
12V DC. £23.95 

2 Preamp Amp - PSU Wimborne 11W per channel 
Four Rotary controls. Vol Bass Treb Bal. 
2xPSUs for RF Board - cassette deck, LM 
387 preamp IC driver. TIP 31 +TIP 32 Output 
Pairs. Special price includes transformer 
£16.95 
(October 1978 PW) 

3 AMP 041 
8 watt RMS per channel amp +preamp 
supplied with pots. Fully complementary 
requires 28V DC. Price complete £6.99 

4 AMP 020 
Stereo power amp 30W RMS per channel. 
Class ABI TIP 34AxTIP 33A. 16 Transistor 
circuit Fre resp 15Hz- 18kHz- 1dB. £7.99 

5 Matching HiFi Preamplifier 
Four rotary controls - Vol, Bal, Treb, Bass. 
Treble 14dB Bass 14dB facility for 
loudness control £6.99 

RF MODULES 
6 Surplus RF Board 020 
Complete MW /LW /FM /MPX Tuner uses 3 
stage FET front end 2 ceramic filters 3089E - 
1310 Decoder. AM section built around 
3132E, 2 stage tuning comes complete with 
4 way switch - ferrite rod aerial - £9.99 

7 RF 030 
Improved version of above extra gain stage imposed S/N ratio and 
1.5uV sensitivity for 26dB S/N way selector switch AFC stereo /mono 
switching -2 additional inputs £19.95 

8 RF 020 
MW /LW /FM /MPX varicap tuned RF board as per 78 Nov /Dec PW Dual 
gate MOSFET front end. 2x1 Fgain stages 3189 Deviation mute, in- 
terstation mute, MPX filters. STab PSU 1 uV sensitivity and 75dB S/N 
ratio. AM Section also varicap tuned HA1197 excellent performance. 
Special price £28.95 

9 VT01 
108- 150MHz MOSFET front end 26dB gain 
10.7MHz 1F output. Covers 2 metres. 
Amateurs. Aircraft etc. £7.99 

Matching IF Strip double conversion 10.7MHz/470kHz AM /NB FM 
excellent performance £12.95 

We have all parts in stock for the Wimborne Music Centre - parts for amps/tuner amps 
and music centres up to 25 Watts per channel. We stock all hardware and trim to give 
units a professional finish. Front panels, meters, knobs, sockets, etc. 

All prices include VAT paid P £1 per item. Max £2 for combined order. 
All models supplied with full data. 3 YEAR GUARANTEE 7 day delivery. 

E.S.E., RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX. 

Marshall's Electronics 
A. Marshall (London) Ltd., Dept: PW Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel 01 -624 0805 Retail Sales 
London: 40 -42 Cricklewood Broadway, NW2 3ET. Tel: 01 -452 0161/2. Telex: 21492. London: 325 Edgware Road, W2. Tel: 01- 7234242. 
Glasgow: 85 West Regent Street, G2 2QD. Tel 041 -332 4133. Bristol: 1 Straits Parade, Fishponds Road, B516 2LX. Tel: 0272 654201. 

20929 037 
2N930 037 
2N1131 032 
201303 030 
201305 030 
201501 035 
201613 030 
201637 072 
201890 030 
201893 030 
201991 110 
202193 050 
202194 042 
202217 015 
202218 035 
202219 038 
202221 035 
202222 025 

202270 049 
202388 027 
202369 017 
202483 030 
202613 010 
202646 010 
202848 110 
202904 031 
202905 031 
202906 025 
202907 025 
202923 017 
202924 017 
202925 019 
203011 037 
203020 075 
203053 025 
203054 072 
203055 075 
203108 075 
203133 050 
203242 098 
203250 035 
203301 045 

203302 039 
203392 017 
203394 017 
203397 019 

203417 
203439 
203441 
203442 
203565 
203566 
203567 
203638 
203639 
203644 
203662 
203663 
203702 
203703 
203704 
203705 
203706 
203707 
203708 
203709 
203710 
203711 
203712 
203714 

203716 
203794 
203819 
203820 
203821 
2N3827 
203850 
203855 
203856A 
2038585 
203859A 
203860 
203866 
203901 
203904 
203905 
203906 

203962 
204031 
204032 
204033 
204036 

0.25 

035 
012 
1.45 
035 
0.25 

0.25 

0.17 

0-38 

040 
0.25 

0.29 

0.14 

0.14 

0.14 

0.14 

0.14 

0.14 

012 
0.12 

0-12 

0.12 

1-39 

1.55 

1.70 

0.21 

036 
039 
0.95 

0.27 

030 
030 
0.19 

0.20 

0.22 

0.18 

1.98 

030 
0.18 

0.19 

0.18 

095 
055 
065 
065 
072 

204062 
204121 
204122 
204123 
204124 

204125 
204126 
204235 
204236 
204237 
204240 
204250 

204268 
204284 
204286 
204287 
204288 
204292 
204302 
204303 
204342 
204401 
204402 
204403 

204822 
2N4870L 
2744871L 
204898 
204901 
204902 
204903 
204904 
204905 
204920 
205086 
205087 
205088 
205089 

205129 
205130 
205131 
205137 
205143 
205180 
205190 

0.20 

0.27 

0.27 
0.19 
0.19 

0.19 
0.19 

135 
1.85 

1.65 

1.70 

0.26 

032 
038 
032 
0.22 

0.22 

0.27 

031 
033 
0.60 

0.20 

0.20 

020 

0.83 
056 
0.51 

1-55 

1.65 

2-20 

2.75 

1.89 

2.40 

083 
030 
030 
030 
030 

0.82 

0.22 

0.22 

0.22 

0.22 

0-59 

085 

2N5245 
205248 
205293 
205294 
205401 
205416 
205447 
205448 
2N5449 
205457 
205458 
205555 
206109 
206122 

206123 
206124 
206125 
206288 
2S702 
20703 
40232 
40311 
40318 
40363 
40389 
40408 
40440 
40512 
40594 
40595 
40673 
AC126 
AC127 
AC128 
AC151 
AC152 
AC153 
AC153K 
AC176 
AC176K 

AC187 
AC187K 
AC188 
AC188K 
ACYi7 
ACY22 

037 
0-44 
044 
0.44 
0.44 
1.65 
0.18 

0.16 

020 
0-35 

0-35 

015 
0.55 

0.44 

048 
0-45 

0.47 

050 
3-30 

3-95 

0-60 

0-55 

0-95 

1-45 

0-70 

0-82 

0-70 

1-70 

0.87 

0.93 

0.80 

0-43 

0.48 

0-43 

0-43 

054 
0.59 

0.59 

0-54 

0.90 

0-59 

0.65 
0.54 

085 
1.00 

0.85 

ÁF106 
ÁF109 
ÁF114 
AF115 
AF118 
ÁF124 
ÁF139 
ÁF200 
ÁF201 

ÁF239 
ÁF240 
ÁF279 
ÁF280 
ASY28 
ASY55 
BC107 
BC108 
BC109 
BC113 
BC114 
BC115 
BC116 
BC118 
BC135 
BC136 
8C137 

BC138 
BC140 
BC141 
BC142 
BC147 
BC148 
BC149 
8C153 
8C154 
BC157A 
BC1588 
BC159B 
BC160 
BC167B 
BC1680 

BC1690 
BC1708 

BC171B 
BC172C 
BC173C 

0.60 

032 
0.70 

0.70 
070 
0.70 

075 
130 
130 
0.70 

1.25 

016 
0.95 

130 
0.70 

0.16 

016 
016 
0-22 

0.22 

0.22 

021 
0.22 
0.22 
0-21 

0.22 

0.44 

030 
0-32 

0-32 

0.13 

0.15 

015 
030 
030 
0.15 

0.15 

0.17 

038 
0.13 

0.13 

0.13 

019 
0.17 

0.15 

0.17 

BC182L 
BC183A 
BC183LA 
AC1B4 
BC184L 
BC205 
BC212A 
BC212LA 
8C2138 
BC213LA 
8C214 
8C214L 
BC237B 
BC238B 
8C239C 
BC256A 
BC257A 
8C258B 
8C2598 
BC261A 
8C262B 

BC2636 
BC264B 
8C307B 
8C3086 
8C309C 
BC327 
BC328 
BC337 
BC414 
BC415 
8C416 
BC547A 
BC547B 
BC548 
BC5498 
BC558 
BC559 
BCY54 

BCY58 
8CY70 
8CY71 
8CY72 

BCY7B 
60121 
80131 

0.15 
0.12 
0.15 
012 
015 
0.17 

0.15 

0.13 

0.15 

0.17 

0.17 

0.18 
0.15 

0.13 

0.17 

0.29 

0.18 

0.24 

0.19 

0.25 

0.28 

0.26 

0.65 

0.16 

0.16 

0.16 

0.22 

0.20 

0.20 

0.17 

0.16 

0.17 

0.13 

0.13 

0.13 

0.14 

0.13 

0.15 

2.40 

0.27 

0.21 

0.28 

0.13 

0-43 

2.20 
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1979 CATALOGUE IS AVAILABLE NOW! 
LOTS OF NEW PRODUCTS AND IDEAS. 

PRICE 50p POST PAID OR 40p TO CALLERS. 
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AY -3 -8500 

CA3000 
CA3001 
CA3002 
CÁ3005 

CA3006 
CA3007 
CA3008 
CA3012 
CA3013 

CA3014 
CA3018 
CA3018A 
CA3020 
CA3020A 

CA3021 
,CA3022 
,CA3023 
tA3026 

CA3028A 
CA3028B 
CA3029 
CA3029A 
CA3030 

CA3030A 
CA3033 
CA3034 
CA3035 
CA3036 
CA3038 
CA3038A 

CA3039 
CA3040 
CA3041 
CA3042 
CA3043 
CA3045 
CA3046 
CA3047 
CA3047A 
CA3048 
CA3049 
CA3050 

630 
3-30 

4.25 
3-30 
2.50 

480 
4.15 

2.55 
1.65 

1.95 

2.20 
0.75 

1.10 

2.20 
2.50 

2.40 

2.20 

2.20 

030 

0.90 

1.25 

0.75 

0.90 

1.50 

2.20 

3.70 

2.75 

1.95 

1.21 

2.90 

4.10 

0.77 

3.75 

1.85 

1.65 

2.20 

1.58 

077 
2.20 

3.70 

2.45 

1.93 

2.66 

CA3051 
CA3052 
CA3053 
CA3054 
CA3059 

CA3062 
CA3084 
CA3065 
CA3068 

CA3070 
CA3071 
CA3072 

CA3075 

CA3076 
CA3080 
CA3080A 
CA3086 

CA3088F 
CA3089E 
CA30900 
CA3130 
CA3140 

LOBSTI 
LM114H 
1M301AH 
LM301 .8 
LM304 
LM307N 
LM308H 
LM308N 
LM309KC 
LM317K 
LM31BN 

1.83 

1.79 

0.77 
110 
2.10 

3.75 

1.10 

1.10 

3.90 

1.90 

1.90 

1-00 

1-70 

2.12 

1.85 

2.10 

0 -50 

1.87 

2.90 

4-40 

1.06 

1.04 

2.25 

2.75 

0.50 

030 
2.60 

0.50 

1.20 

0-45 

1.95 

3-35 

2.15 

LM320T5 2.15 
LM320T12 2.15 

LM320T15 215 
LM320T24 2-15 

LM320MP5 115 
LM320MP12 115 
LM320MP15115 
LM320MP24115 
LM323K 095 
LM339N 060 

LM34015 
LM340112 
LM340T15 
LM340T24 
1M341P5 

LM341P12 
LM341P15 
LM341P24 
LM348N 
LM358N 

LM360N 
LM370N 
LM371H 
LM350K 
LM373N 
LM374N 

LM377N 
LM378N 
LM379S 
LM38008 
LM380N14 
LM38IAN 

LM381N 
LM382N 
LM384N 
LM386N 
1M38751 

LM388N 
LM389N 
LM555CN 
LM565CN 
LM7018 
LM70IC 
LM702C 
LM703LN 

LM709 
LM709-8 
1M709-14 
LM710 
LM710-t4 
LM711CN 
LM723C 
LM723C-14 

013 
013 
013 
083 
010 

080 
010 
010 
015 
010 

310 
330 
235 
615 
335 
335 

140 
240 
425 
016 
118 
270 

1.69 

132 
1.55 

0.85 

1.10 

1.00 

110 
0-33 

139 
2.99 

2.99 

0.81 

1.15 

070 
050 
049 
087 
064 
072 
015 
015 

LM741C 0.70 

LM741 C-8 030 
LM741C74 030 
LM747CN 0.90 

LM748-8 0.50 

LM748-14 0.50 

LM716 1.00 

LM900 0.50 

LM911 0.50 

LM921 0.50 

LM923 0.50 

LM1303N 1.15 

LM1304N 1.52 

LM1305N 1.52 

LM1307N 1.22 

LM1310N 2.10 

LM1351N 1-30 

LM1458N 0.45 

LM1496N 1.97 

LM1800N 1.94 

LM1812N 630 
LM1820N 1.16 

LM1828N 1.90 

LM1830N 1.90 

LM1841N 1-90 

LM1845N 1.50 

LM1848N 1.98 

LM1850N 1.90 
LM1889N 4.90 

LM2907N-B 110 
LM2987N-8 110 
LM3301N 060 
1M3302N 055 
1M3401N 055 
LM3900N 088 

LM39050 115 
LM39090 078 
LM3911N 140 
LM4250CN 140 
LM78L05CH 085 
LM78L12CH 085 
LM78L15CH 085 
LM78L24CH 085 

LM7805KC 1-75 

LM7812KC 1-75 

LM78I5KC 1-75 
LM7824KC 1.75 

1M78105C2 030 
LM78L12CZ 030 
1M781.15CZ 030 
LM78224CZ 030 

MC1035P 1-90 

MC1327P 1-70 

MC1330P 1-10 

MC1352P 1.20 

MC14339 3-65 

MC1435G 2.20 

MC1439G 1.75 

MC14400 1-85 

MC14566 215 
MC1463R 3-90 

MC1468L 335 
MC14698 340 
MC14881. 4-25 
MCI 495L 5.50 

MCI 529G 7.10 

MC4024P 2-20 

MM5314 4-60 

MM5316 460 
MM5320 4-20 

NE555 0-33 

NE556 0-85 

NE560 4-50 

NE561 4-50 

NE562 4-50 

NF565 139 
NE566 145 
NE567 1.90 

NE558N 1-93 

NE5715 4-95 

SA3560 2-70 

SAS510 270 
SAS580 2-40 

SAS590 2.40 
SN76001N 130 
SN76003N 238 
SN76008KE 1.60 

S0760130 1.50 

007601200 130 
SN76018KE 1.80 
SN78023N 140 

S07602300 130 
S0760330 2-35 

SN76110N 1-30 

SN76115N 1-85 

SN76116N 1.90 

0076131N 130 
S076226N 1.88 

SN762270 130 
0076228N 1.55 

0076531N 0.82 

SN70532N 1.55 

SN76533N 1-30 

SN76544N 1-80 

SN76545N 110 
SN76546N 1.56 

SN76550-2 036 
SN76552-2 0.57 

084765700 1.80 

SN76620AN 6.99 
SN76650N 1.20 

SN76660N 0.66 

00766660 0.99 

SL610C 2.75 

SL611C 2.75 
SL612C 2.75 

SL620C 315 
SL621C 3.75 

SL623C 6.25 

SL640C 4.40 

SL64IC 4.40 

SL701C 2.50 

TAA233 135 
TAA300 3.70 

TAA320A 1.15 

TAA350A 3.00 

TAA521 1.10 

TAA522 2.10 

TAA550 0.46 
10560 2-10 

10570 2.20 

Prices correct at 8 Jan. 1979. All prices include VAT. P & P 40p. 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. at 121% Telephone 6743 

0A2 1.20 6AM8A .70 6F24 1.00 7F8 2.00 12SR7 1.00 35Z4GT 70 
OB2 .50 
0C3 .50 

6AN8 .78 
6AQ5 85 

6F25 1.00 
6F26 .50 

7H7 1.00 
7R7 2.00 

13D8 2.00 
14H7 1.00 

35Z5GT1.00 
43 2.00 

OZ4 .75 6AQ8 .50 6F28 1.00 7V7 2.00 14S7 1.00 50B5 1.00 
IA3 .60 
!MOT S5 

6AR5 1 -05 
6AS7G 150 

6F32 1.00 
6G6G 1.00 

7Y4 -80 
7Z4 .80 

18 
19AQ5 2.65 

SOCS .75 
5OCD6G 

IA7GT 1.00 
IB3GT 65 

6AT6 .75 
6AU6 .62 

6GH8A .80 
6GK5 .75 

8D2 .50 
8178 55 

I9BG6G 
1.00 

4.00 
50EH5 85 

1C2 1.00 
ID5 1.00 

6AV6 75 
6AWSA1.15 

6GK6 2.00 
6GU7 1.00 

9BW6 1.50 
9D7 1.00 

19G6 6.00 
19111 4.00 

50L6GT 1.00 
66KU 1.00 

IG6GT 1.00 
IHSGT 1.00 

6AX4 1.00 
6138G 75 

6H6GT 50 
615GT .80 

9U8 45 
10C2 1.00 

19Y3 .50 
20D1 .70 

72 .70 
77 -75 

IL4 30 
ILD5 1.00 

6BA6 .65 
6BC8 1.00 

616 .50 
6170 .50 

10C14 .65 
10D1 1.00 

20D4 2.50 
20F2 .85 

ß5A2 175 
85A3 2.00 

ILN5 1.00 
IN5GT 1.00 

6BE6 .70 
6BG6G 1.00 

617M 75 
6JU8A 1.00 

IODE7 1SO 
10F1 1.50 

20LI 1.20 
2061 1.00 

90C1 1.50 
108C1 .50 

IRS .50 
154 .40 

6BH6 110 
6076 1.10 

6K7G .50 
6K8G .50 

OF9 1.00 
10E18 .75 

2063 1.00 
2064 1.00 

156C2 1.20 
215SG 1.00 

1S5 .40 
IT4 .40 

6BK7A 1.00 
6BN8 1.50 

6K8GT .55 
6L1 2.50 

10L14 .55 
10LD11 1.00 

2065 1.50 
25A6G I.50 

807 1.10 
956 .55 

lU4 .70 
1U5 .85 

6BQ5 .50 
6BQ7A 1.40 

6L7 1.00 
6L12 .50 

IOLDl2 .60 
IOPL12 .75 

25L6G 1.00 
25Y5 1.00 

1625 2.50 
1821 1.50 

2GK5 1.00 
2X2 1.00 

6BR7 2.00 
6BR8 1.25 

6L1ß .70 
6L19 2.00 

10613 1.00 
10614 3.00 

25Y5G 1.00 
25Z4G 75 

5687 2.00 
5702 1.20 

3A4 .60 
3B7 1.00 

6BW6 3.75 
6BW7 1.00 

6LD12 .50 
6LD20 1.00 

12A6 1.00 
12AC6 80 

25Z5 1.00 
25Z6G 1.00 

5763 3.63 
6057 2.00 

3D6 .40 
3Q4 .80 

6BX6 45 
6BY7 50 

6N7GT .75 
6PL12 60 

12AD6 80 
I2AE6 85 

28D7 2.00 
30A5 1.50 

6060 2.00 
6067 2.00 

3Q5GT 1.00 
3S4 65 

6BZ6 1.50 
6C4 .50 

6615 .50 
6Q7G 75 

12AT6 .50 
12AT7 -52 

30C1 -80 
30C15 1.00 

6146 4.70 
6211 2.00 

3V4 1.00 
4CB6 1.00 

6C6 .50 
6C9 2.00 

6Q7GT 75 
6Q7(M) 75 

12AU6 .60 
12AU7 62 

30C17 1.00 
30C18 2.25 

6463 2.00 
6550A 6.75 

4GK5 1.00 
5CG8 1.00 

6C10 1.00 
6CB6A .65 

6R7G 1.00 
6SA7 .75 

12AV6 .80 
12AX7 .62 

30F5 1.00 
30FL2 1.20 

7025 2.00 
7193 .60 

5R4GY 1.20 
5T4 2.00 

6C12 .55 
6CD6G 4.00 

6SC7GT1.00 
6SG7 .80 

12BA6 .60 
12BE6 85 

30L1 .40 
30L15 1.00 

7475 2.00 
9002 .75 

5U40 1.00 
5V4G 1.00 

6CG8A .90 
6CL6 .75 

6SH7 .80 
6S17 80 

12BH7 .75 
12E1 3.50 

30L17 1.00 
30P4MR 

9006 .75 
A3042 6.00 

5Y3GT .65 
5Z3 1.50 

6CL8A 1.00 
6CM7 1.00 

6SK7 1.00 
6SK7GT .70 

12J5GT .45 
12J7GT .75 

1.50 
30612 1.00 

ACPEN 2.00 
AC2PEN 

5Z4G 75 
5Z4GT 1.00 

6CS6 .75 
6CU5 1.00 

6SL7G 2.00 
6SN7G 2.00 

I2K5 1.50 
12K7GT 60 

30619/ 
3064 1.00 

1.50 
AC2PEN/ 

6/30L2 1.00 
6A8G 1.40 

6D3 1.00 
6E1E7 1.00 

6SG7 .80 
6U4GT 1.00 

12K8 .75 
12Q7GT .60 

30616 .50 
30P18 .65 

DD 1.50 
ACEPEN 

6AC7 85 
6AG5 .65 

6DT6A 85 
6EW6 85 

6U7G 1.00 
6Uß .55 

12SA7 75 
I2SC7 .55 

30PL1 2.20 
30PL12 .65 

1.00 
AC /P4 1.50 

6AG7 80 
6AH6 1.00 

6E5 2.00 
6F1 1.00 

6V6G .60 
6X4 .95 

12SG7 1.00 
12SH7 .50 

30PL13 1.30 
30PL14 1.50 

ACTH 1 1.50 
AL60 2.00 

6AJ5 .70 
6AJ8 .55 

6F6G .80 
6F12 .70 

6X5GT .60 
6Y6G 1.00 

12S17 .60 
12SK7 60, 

30PL15 I.30 
35A3 1.00 

ARP3 .60 
ATP4 .50 

OAKS 55 
6AK6 1.50 

6F14 1.00 
6E15 85 

6Y7G 2.00 
7A7 1.50 

I2SN7GT 
2.00 

35C5 80 
35D5 1.00 

AZI 1.00 
AZ31 1.10 

6AK8 .50 
6AL5 .40 

6F16 1.00 
6FI8 1.00 

7B6 1.50 
7B7 1.00 

I2SQ7 .80 
12SQ7GT 

35L6GT 85 
35W4 .60 

AZ41 .60 
B36 2.00 

6AM6 .70 6F23 1.00 7D6 2.00 80 35Z3 1.00 B719 .50 

B729 1.00 
BL63 2.00 
CL33 2.00 
CV6 .60 
CV63 1.00 
CV988 .25 
CY1C 1.00 
CY31 1.00 
DI 50 
D63 .50 
DAC32 1.00 
DAF9I .40 
DAF96 1.00 
DC90 1.00 
DD4 1.00 
DF33 1.00 
DF91 .40 
DF92 .30 
DL96 1.00 
DH63 .75 
DH76 .50 
DH77 75 
DH81 1.50 
DK32 1.00 
DK40 1.50 
DK91 .50 
DK92 1.00 
DL33 1.00 
DK96 1.00 
DL63 1.00 
DL82 1.50 
DL92 .65 
DL94 1.00 
DL96 1.00 
DM70 1.50 
DM71 1.75 
DW4 ISO 
DY5I 2.00 
DY87/6 .55 
DY802 .55 
E8OCC 4.75 
E80CF 6.00 
ESOF 5.50 
E81CC 2.00 
E82CC 2.00 
E83F 3.50 
E88CC 1.20 
E92CC 4.50 
E180CC5.00 
6I80F 550 
E182CCS50 
E188CC5.00 
E280F 12.50 
E1148 .75 
EA50 .50 
EA76 1.60 
EABC80.50 
EAC9I .55 
EAF42 1.25 
EAF801 

150 

EB34 SO 
EB91 .40 
EBC41 1.50 
EBC81 1.00 
EBC90 .75 
EBC91 .75 
EBF80 1.00 
EBF83 1.00 
EBF89 50 
EBL.21 2.00 
EC52 1.00 
EC53 1.50 
EC54 1.50 
EC86 1.00 
EC88 1.00 
EC90 .50 
EC92 1.00 
EC97 1.00 
ECC32 1.00 
ECC33 2.00 
ECC35 2.00 
ECC40 1.25 
ECCSI .52 
ECC82 .62 
ECC83 62 
ECC84 .50 
ECC85 .50 
ECC86 2.00 
ECC88 .72 
ECC91 .50 
ECC 189 1.00 
ECC804 1.00 
ECC807 2.80 
ECF80 .65 
ECF82 .55 
ECF86 80 
ECH35 2.00 
ECH42 1.00 
ECH8I 55 
ECH83 1.00 
ECH84 80 
ECL80 .60 
ECL82 .60 
ECL83 1.50 
ECL85 1.00 
ECL86 .70 
ECLL800 

10.00 
EF22 1.50 
EF36 1.00 
EF37A 

2.50 
EF40 2.00 
EF41 1.00 
EF73 2.00 
EF80 45 
EF83 1.70 
EF85 S0 
EF86 .55 
EF89 .60 
EF91 .70 

EF92 .75 
EF93 .65 
EF94 62 
EF95 .55 
EF97 .90 
EF98 90 
EF183 .55 
EF184 .55 
EF804 6.25 
E1190 75 
EK90 .70 
EL32 1.00 
EL34 2.50 
EL37 3.00 
EL4l 1.00 
EL8I 1.00 
EL83 1.00 
EL84 .50 
EL86 80 
EL90 .85 
EL95 .95 
EL360 2.50 
EL506 2.50 
EL509 2.50 
EM80 1.00 
EM81 l00 
EM83 1.00 
EM85 1.20 
EM85 1.00 
EM87 1.45 
EMM803 

2.50 
EY5l .80 
EY81 1.50 
EY83 1.50 
EY86/7 .50 
EY88 1.00 
EY91 1.00 
EY500 1.45 
EZ35 .60 
EZ40 1.00 
EZ4I 1.00 
EZ80 .50 
EZ81 50 
EZ90 .95 
FC4 1.50 
GY501 1.40 
GZ30 .75 
GZ32 1.00 
GZ33 4.00 
GZ34 2.25 
GZ37 4.00 
HA8C80 

1.00 
HLI3C 1.00 
HL23 1SO 
HL23DD 

1.00 
HL4I 1.50 
HL4IDD 

1.50 

HL42DD 
1.50 

HN309 2.00 
HVR2 1.00 
HVR2A 1.00 
KT2 1.00 
KT8 3.00 
KT32 1.00 
KT41 1.50 
KT44 2.50 
KT63 -80 
KT66 3.50 
KT7I 1.00 
KT81 2.50 
KT88 6.75 
L63 .80 
LN119 .75 
LN309 2.00 
LZ319 80 
M8136 2.00 
M8137 2.00 
M8I62 2.00 
M8195 3.00 
MHL4 1-SO 
MHLD6 

1 50 
MX40 1.50 
NI50 100 
N308 1.50 
N709 50 
P61 75 
PABC80 .45 
PC86 80 
PC88 - 80 
PC92 85 
PC95 1.00 
PC97 .80 
PC900 .75 
PCC84 .40 
PCC85 .55 
PCC88 .65 
PCC89 55 
PCC 189 .65 
PCF80 .80 
PCF82 .45 
PCF84 1.00 
PCF86 .65 
PCF200 1.55 
PCF20I 1.45 
PCFS01 .60 
PCF802 85 
PCF805 2.25 
PCF806 .70 
PCH200 

1.20 
PCL82 .65 
PCL83 2.00 
PCL84 .70 
PCL86 85 
PCL805 8S 
PEN25 1-00 

PEN45 1.50 
PEN45DD 

1SO 
PEN46 1.00 
PEN453DD 

2.00 
PENDD4020 

2.00 
PFL200 1.35 
PL33 1SO 
PL36 1.00 
PL8I .65 
PL81A .75 
PL82 .50 
PL83 .50 
PL84 65 
PL95 1.00 
PL504/500 

1.20 
PL505 3.10 
PL508 1.85 
PL509 3.10 
PL5I9 3.75 
PT4D 1.50 
PY31 .50 
PY33/2 .50 
PY80 .50 
PY81 .60 
PY82 .50 
PY83 .60 
PY88 1.12 
PY500A 

2.05 
PY800 .65 
PY801 .65 
PZ30 .50 
QQV03/10 

2.75 
QS95/10 

1.00 
QV04/73.00 
QV06/20 

4.70 
R10 5.00 
R19 1.00 
UABC80.60 
UAF42 .75 
UBC4l .70 
UBC8I .55 
UBF80 .55 
UBF89 .60 
UBL2I 2.00 
UC92 .60 
UCC84 1.00 
UCC85 .55 
UCF80 .80 
UCH2I 2.00 
UCH42 1.00 
UCH81 .65 
UCL82 .75 
UCL83 1.00 

UF4I 1.10 
UF80 .50 
UF85 50 
UF89 .55 
UL41 1.00 
UL84 90 
UM80 1.00 
UM84 1.50 
UU9 1.00 
UU12 50 
UY41 .75 
UY42 .75 
UY85 .70 
U10 1.50 
U12/14 1.50 
U18 2.50 
U19 4.00 
U25 1.00 
026 .90 
U33 2.00 
U35 2.00 
U37 2.00 
U81 1.00 
U191 .50 
U251 1.00 
U301 1.00 
U403 1.50 
0404 75 
U801 1.00 
U4020 1.00 
VP23 1.00 
VP41 1.00 
VRI50 1.25 
VUIII 1.00 
VU120 1.00 
VU133 1.00 
W 107 1.00 
W729 1.50 
X41 1.50 

Transistors 
& Diodes 
1N4744 .16 
2N404 21 
2N966 61 
2N1756 .58 
2N2147 .99 
2N2297 .26 
2N2369 -50 
2N3053 .38 
2N3121 2.90 
2N3703 .23 
2N3709 .23 
AAII9 18 

AA120 .18 
AAI29 18 
AAZ13 .21 
AC107 18 
ACII3 30 
AC126 .14 
AC 127 -20 
AC128 .30 
AC132 .23 
AC154 30 
AC156 30 
AC157 .30 
AC165 .30 
AC166 .30 
AC168 .44 
AC176 64 
AC177 .32 
ACYI8 .35 
ACY19 .35 
ACY20 .35 
ACY2I 35 
ACY22 .35 
ACY28 35 
ADI40 .50 
AD161 .53 
AFII4 .30 
AF115 30 
AF117 23 
AF121 35 
AF124 .36 
AF180 56 
AF186 .64 
BA115 16 
BA116 .21 
BA129 14 
BA130 .12 
BA148 .20 
BA153 18 
BC107 .14 
BC108 .14 
BC 109 14 
BCI13 .30 
BC115 18 
BC116 30 
BC118 .26 
BCYlO .53 
BCY12 S8 
BCY33 .23 
BCY34 .26 
BCY38 .26 
0E158 .21 
BF159 .30 
BF163 .23 
8E173 .44 

0E180 .35 
0E181 .47 
BF185 .47 
BFY50 .26 
BFY51 -23 
BFY52 .23 
BY100 21 
BY114 .21 
BYI26 18 
BY127 .21 
BYZIO .30 
BYZI1 .30 
BYZI2 .30 
BYZ13 .30 
FSYIIA .26 
FSY4IA 26 
0A9 14 
0A47 12 
0A70 IB 
0A73 I8 
0A79 I1 
0A81 11 

oA85 11 
0A90 14 
0A91 11 
0A95 11 
0C36 1.00 
OC44 35 
CC70 14 
OC71 .20 
0072 .13 
OC74 .26 
0075 .13 
OC76 18 
0077 .32 
OC78 18 
OC78D 18 
OC81 .30 
OC81D .30 
0082 13 
OC82D 13 
0083 23 
0034 28 
OC123 .26 
0C169 .50 
OC171 .40 
OC172 41 
OC204 .50 
OC206 1.0S 

MATCHED TRANSISTOR SETS.- 
LPI5 (AC113, AC154 AC157, 
AA120) 75p per pack. 1 /OC81D & 
2/0081, £1.00. 1 /OC82D & 2/OC82, 
56p. Set of 3/0083 76p. 

Special offer of EF50 valves, soiled, but new and tested, LI each. 
All Goods are unused, tested, and guaranteed. Despatch charges: -50p on all orders below £25 in value. Orders 
post free. Orders despatched same day as received. Any parcel insured against damage in transit for 5p per parcel extra. 
Terms of business available on request. Many others in stock too numerous to list. Please enclose S.A.E. for reply to any 
queries. All prices subject to change without notice. 

SUPERSOUND 

, x O ', ,. 

separate 
Suitable 
crystal 
output. 
escutcheon 

13 HI -FI MONO AMPLIFIER 
A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon Iran- . sistors plus 2 power output 

h transistors in push -pull. ,,., T . Full wave rectification. 
Output approx. 13 ç watts r.m.s. into 8 

. P ohms. Frequency re- 
S sponse I2Hz 30KHz Sc 

3db. Fully integrated 
Pre-amplifier stage with 

Volume. Bass boost and Treble cut controls. 
for 8 -15 ohm speakers. Input for ceramic or 

cartridge. Sensitivity approx. 40mV for full 
Supplied ready built and tested, with knobs, 

panel, input and output plugs. Overall 

1 

I 

1 

Indicator. 
voltage 
600m 
Will 
9 } "d 
LIMITED 

MAINS OPERATED 
AM /FM STEREO 

_ 
- - _- -_ 

- - 

111-- .10. -. 

Built in Pre -amps 
adjustable by pre -set 

/v RMS into 20K. Simulated 
match almost any amplifier. 
approx. 

NUMBER ONLY 

SOLID STATE 
TUNER 

200/240V Mains oser- 
ated Solid State FM AM 
Stereo Tuner. Covering 
M.W. A.M. 540 -1605 
KHz VHF /FM 88 -108 
MHz. 
Built -in Ferrite rod aerial 
for M.W. Full AFC and 
AGC on AM and FM. 
Stereo Beacon Lamp 

with variable output 
control. Max o/p Voltage 

Teak finish cabinet . 

Size 84 "w x 4 "h x 

at £2800 -,. £I -50 P. & P. 

HARVERSONIC SUPERSOUND 
IO -i- 10 STEREO AMPLIFIER KIT 
A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel 

sensitivity. 
to even lower noise 

level with improved sensitivity. Integral pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge- instructions in- 
eluded. Output stage for any speakers from 8 to 15 
ohms. Compact design, all parts supplied including 
drilled metalwork, high g quality ready drilled printed 

marked, 
board with component identification clearly 

marked, smart brushed anodised aluminium front 
panel wills matching knobs, 

step by step instructions 
wire, solder, nuts, bolts - 

no extras to buy. Simple 
enable any constructor to build an amplifier to be 
proud of. Brief specification: Power output: 14 watts 
r.m.s. per channel into 5 ohms. Frequency response: 
Sc 3dB 12- 30.000 Hz Sensitivity: better than 80mV into 
IM O: Full power bandwidth: f3dB 12- 15,000 Hz. 
Bass boost approx. to Sc 12d B. Treble cut approx. to 
-16dß. Negative feedback 18,16 over main amp. 
Power requirements 35v. at 1 -0 amp. 
Overall Size 12 "w. . 8"d. -- 2 } "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT £14.50 P. & P. 80p - 

(Magnetic input components 33p extra) 
POWER PACK KIT .. £6.00 P. & P. 95p 
CABINET .. .. £6.00 P. & P. 95p 

OFFER-only SPECIAL OFFER -onl £25.00 Wall 3 items 
ordered at one time plus £1 -25 p. & p. 

Full after sales service 
Also avail. ready built and tested £31-25, P. Sc P. £1 50. 

size 3" high x 6" wide Y 7 :" deep. AC 200'250V. 
PRICE £16.00, P. & P. £1.20. 10/14 WATT HI-FI AMPLIFIER KIT 

A stylishly finished monaural amplifier with an output 
of 14 watts from 2 EL84s in push -pull. Super repro- 

r n of both music and speech with negligible hum. 
Separate Separ inputs for mike and gram allow records and 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -15 Q 
speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
good lift and cut. Valve line -up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
25p -, SAE (Free with parts). All parts sold separately. 
ONLY £15.50, P. & P. £140. Also available ready 
built and tested £20.00, P. & P. £1.40. 

HARVERSONIC MODEL P.A. 
TWO ZERO a ä . - 

9 Q , 
An advanced solid state general .R a 'wa ä ' 
purpose mono amplifier suitable 
for Public Address system, 
Disco, Guitar, Gram., etc. Features 3 individually con - 
trolled inputs (each input has a separate 2 stage pre- 
amp). Input I, 15mv into 47k. Input 2, 15mv into 47k. 
(suitable for use with mic. or guitar etc.). Input 3 
200mv into 1 men. suitable for gram. tuner, or tape etc. 
Full mixing facilities with full range bass & treble 
controls. All inputs plug into standard jack sockets on 
front panel. Output socket on rear of chassis for an 8 
ohm or 16 ohm speaker. Output in excess of 20 watts 
R.M.S. Very attractively finished purpose built cabinet 
made from black vinyl covered steel, with a brushed 
anodised aluminium front escutcheon. For ac mains 
operation 200/.140v. Size approx. 12 }" w. x 5" h.' <73 "d. 
Special introductory Price £2800 -- -£2.50 Carr. & pkg. 

STEREO DECODER 
SIZE 2" x 3" x #" ready built. Pre -aligned and tested 
for 9 -16V neg. earth operation. Can be fitted to almost 
any FM VHF radio or tuner. Stereo beacon light can 
be fitted if required. Full details and instructions (in- 
elusive of hints and tips) supplied. £6.00 plus 205. 
P. & P. Stereo beacon light if required 4" extra. 

HARVERSONIC STEREO 44 
A solid state stereo amplifier chassis, with an output of 
3 -4 watts per channel into 8 ohm speakers. Using the 
latest high technology integrated circuit amplifiers with 
built in short term thermal overload protection. All 
components including rectifier smoothing capacitor, 
fuse, tone control, volume controls, 2 pin din speaker 
sockets & 5 pin din tape rec. /play socket are mounted on 
the printed circuit panel, size approx. 91-" 2f" -. 1" 
max. depth. Supplied brand new & tested, with knobs, 
brushed anodised aluminium 2 way escutcheon (to allow 
the amplifier to be mounted horizontally or vertically) at 
only £10.00 plus 50p P. & P. Mains transformer with an 
output of 17v a/c at 500m /a can be supplied at £2.00 + 
401' P & P if required. Full connection details supplied. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 111" .: 14-)4-" , 1-70 " deep. Weight 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm 
only. Response 40Hz- 20kHz. Can be mounted on 
ceilings, walls, doors, under tables, etc., and used with 
or without baffle. Send S.A.E. for full details. 
Only £8.40 each -- P. & P. (one 90p, two £1 .10). 
Now available in either 8" round version or 4I" 86' 
rectangular. 10 watts RMS 60Hz -20KHZ £525 
P. & P. (one 65p, two 75p). 

SPECIAL OFFER 
Slightly shop soiled radios by well -known manufacturer 
for AC Mains or battery use. MW and FM bands. 
Dynamic M /coil speakers. telescopic aerial and internal 
ferrite aerial. Earpiece socket for personal listening. 
Finished in attractive simulated leatherette. Size 
7" H -. 94" W -.. 4" D approx. Fully guaranteed. 
Bargain price of only £10.00 -- £I -30 P. & P. 
MODEL FL4 
Few only similar to above, but battery operation only 
and fitted with twin speakers. Four wave bands, MW, 
FM and two VHF bands for reception of aircraft and 
some public services. ONLY £9.50 - £I .30 P. & p. 
MODEL MULTI 5 
Specification as Model FL4 but with additional SW 
band. Fitted wih twin speakers.. ONLY £11.00 -- 
£I -30 P. & P. 

STEREO MAGNETIC PRE -AMP. Sens. 3mV in for 
100mV out. 15 to 35V neg. earth. Equ. ± IdB from 
20Hz to 20KHz. Input impedance 47K. Size 14" y 
2 " h 5/ H. £2.60 - 20p P. & P. 

All prices and specjficatious correct at time of press and 
subject to alteration without notice. 

PLEASE NOTE: P. & P. CHARGES QUOTED 
APPLY TO U.K. ONLY. SEND SAE WITH ALL 
ENQUIRIES. 

2" PLASTIC CONE HE TWEETER 4 ohm, £3.50 per 
matched pair i 50p P. & P. 

HARVERSON SURPLUS CO. LTD. (Dept. P.W.) 170 MERTON HIGH ST., LONDON, S.W.I9. Tel.: 01 -540 3985 
A few rnisal, from South ...ed., Tube Smtion. Opon 9.30 -5.30 Mon. to Fri. 9.30 -5 Sat. Cloned Wed. 
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PRODUCTION 
iNES alaD marti 

Easy 
Verospeed have announced the intro- 
duction of two "Zero Insertion Force" 
(AB 052) d.i.p. sockets, available in 16- 
and 24 -way configurations. They are 
designed to eliminate mechanical 
damage to expensive integrated cir- 
cuits during test, burn -in or program- 
ming operations. The i.c.s may be 
inserted or removed with zero force on 
the leads. 

When the lever is operated the 
socket exerts uniform force on the 
leads and compensates for varying lead 
thicknesses. They are priced at £5.36 
and £7.10 respectively and are 
available from: Verospeed, Barton Park 
Industrial Estate, Eastleigh, Hants S05 
SRR. Tel: (0703) 618525. 

Mini -drill 
Recently introduced by Boss In- 
dustrial Mountings Ltd. is a mains drill 
plus accessory kit housed in a specially 
designed carrying /presentation case 
with transparent lid. 

This small but powerful 220/240V 
a.c. BIMDRILL is supplied with 4 
collets capable of accepting tools with 
shanks, of 1mm, 2mm, 2.4mm and 
0.125in diameter, and will readily drill 
brass, steel, aluminium and p.c.b.s. 

Complete with spring -loaded on /off 
switch and a 2 metre long cable fitted 
with a 2 -pin DIN plug, this BIMDRILL 
has a fully insulated, high impact, ABS 
body, weighs less than 250g and has 
an off load speed of approximately 
7500 r.p.m. 

The accessories include 20 assorted 
twist drills, mops, burrs, grinding 
wheels and mounted points, all in- 
dividually and securely located within 
the 230 x 130 x 50mm case. Priced 
at £22.14 which includes VAT and 
P &P, the kit is available from: Boss 
Industrial Mouldings Ltd., Higgs In- 
dustrial Estate, 2 Herne Hill Road, 
London SE24 OAU. Tel: 01 -737 2383. 

Wire-wrapping 
OK are probably the only company 
who produce wire- wrapping equip- 
ment specifically for the hobby market 
and their latest kit HW -KI brings power 
wire -wrapping within economic reach 
of the home electronics enthusiast. 

The main item in the kit is a newly 
designed battery -operated wire - 
wrapping gun, based on the design of 
the company's industrial units. It is for 
use with 0.6 x 0.6mm mini -wrap ter- 
minals and has a bit and sleeve to give 
modified wrap. The tool is also self in- 
dexing and has a back force device to 
prevent overwrapping. 

It is powered by two NiCad bat- 
teries, the two batteries provided hav- 
ing a year's guarantee, and a mains - 
operated charger is included. Also in 
the kit is a handy 'pocket- sized' wire 
dispenser, containing 50ft of 0.25mm 

wire. The other item is a hand tool 
which can strip wire, wrap and unwrap. 

Suggested retail price of the HW -KI 
is £46.28 (inc. VAT and carriage). OK 
Machine & Tool (UK) Ltd., 48a The 
Avenue, Southampton, Hants SO1 
2SY. Tel: (0703) 38966/7. 

Drill -Mills 
A circuit board without a track? A 
single Stahler drill -mill bit 
simultaneously drills holes and mills 
isolated pads in plain copper clad 
board to produce circuit boards 
without etching. 

Drill -mills are designed to perform 
two separate functions- Isolated -pads 
drill -mill drills a hole and mills a cir- 
cular moat leaving an electrically 
isolated copper pad. Insulated -spot 
drill -mill also drills a hole, but instead 
of milling a moat, it mills out a disc 
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from the copper cladding around the 
hole. The application is to provide 
clearance spots for ground -plane 
mounting of d.i.p. sockets, feed - 
through sockets, etc. 

In each case the tools comprise a 

replaceable high speed or carbide twist 
drill, either 0.0400in diameter or 
0.0292in diameter. Each tool is also 
available in three pad milling sizes, 
0.01 in, 0. 15in ai`id 0.20in. Prices and 
a free catalogue are available from: 
Carel Components, 40 -44 The 
Broadway, London SW19 1 SQ. Tel: 
01 -540 7186. 

59 

www.americanradiohistory.com

www.americanradiohistory.com


by Eric Dowdesweil G4AR 

An interesting letter from Les Light G3KDL of Wembley, 
Middx, prompts me to write a few words for the reader 
who may be reading this column for the first time, perhaps 
after having had interest aroused elsewhere by contact 
with amateur radio. 

Les received a letter from a young but obviously 
enthusiastic listener simply saying he had heard Les on the 
80m band. Time and frequency were given, but little else, 
except some details of the receiver and aerial. Now, with 
the best will in the world, the report was not of much use 
at all, but Les, no doubt thinking back to his own early 
days in amateur radio, did send a QSL. 

It is naturally very exciting for the newcomer to listen to 
amateurs for the first time especially when they realise the 
comparatively low power of the amateur, possibly being 
accustomed to the high power stuff on the BC bands. So 
off goes a report such as quoted above, with a request for 
a QSL, and probably no s.a.e! 

With the advent of so much commercial gear and high - 
gain beam aerials, worldwide working by amateurs is 
commonplace and the excitement of working and then 
getting a QSL from some DX spot has waned somewhat. 
QSLing had decreased over the years to the extent that 
some amateurs don't even bother to have cards printed! 

So the report from a listener, even if from the other side 
of the world, is of little use, generally speaking. It has got 
to be something unusual in the reception, or perhaps the 
other fellow is using very low power, before it is worth 
sending a report. I would counsel any beginner to first get 
the Guide to Amateur Radio from the RSGB.to see what it 
is all about and to study, in particular, the section dealing 
with QSL matters. 

The cost of QSL cards and postage today is enough to 
deter anyone from the hobby, so if you must send a report 
and request for a QSL, then make it easy for the other 
station by sending a s.a.e., or International Reply 
Coupons for overseas stations, and a report worthy of 
attention. Don't use these silly 5 x 3in envelopes! Send 
something a bit bigger. Having sent tens of thousands of 
QSLs out when I was ST2AR I rate the small envelope as 
the biggest annoyance of all! 
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Collecting QSLs can be fun, or used to be, but if there is 
any intention of going on to get a transmitting licence I 
would say the best policy is to spend the money on the 
receiver and associated gear rather than on QSLs and 
QSLing. You'll need every penny for the entrance fee for 
the RAE and the ticket itself. Then you can have your own 
QSL card, and receive them from stations you work, when 
they really mean something. 

General Notes 

An interesting note from Owen Frame G4EIF of 
Reading, Berks, on the mysterious H44LW mentioned in 
the December issue. Owen confirms that it is the Solomon 
Islands, as he has a QSL for an s.s.b. QSO. QTH is Box 
19, Honiara. Owen added, that he used to be ST2WF in 
Khartoum in 1934 with the RAF, with 80W of c.w. from 
12V accumulators! As he says: "happy days ". 

N. Eddy writes from Truro, Cornwall, for the first time 
although he has been reading PW for many years. He is a 
member of the Cornish ARC and sports an AR88 and 
BC348 with main interest on 14MHz. He also has a 62H 
receiver which he'd like to convert for 2m operation, if any 
reader can help him on mods. Write to: Little Tregadles, 
Laity Moor, Ponsanooth, Truro, Cornwall, all expenses 
paid of course. John Bell BRS40279 in Melksham, Wilts, 
had "quite an amazing response" to his request for info on 
the AR88, particularly from Michael Swain G8MMP. 
John recently got hold of an Eddystone EC 10 and, as an 
instructor to mentally handicapped people, he is going to 
try to teach elementary geography using the EC 10 to 
demonstrate the reception of BC stations from various 
parts of the world. Apparently a fellow instructor has had 
some success this way. 

Newcomer to the column Derek Brabrook of 
Laurgharne, Dyfed, Wales, has been using a domestic type 
Pye set for a couple of years or so, as it goes up to 
26MHz. However, he finds his 223ft aerial "difficult and 
poor ". I'm not surprised! It must be overloading the front 
end I imagine on the stronger signals, as I doubt whether 
there is any r.f. gain control, and selectivity can't be much 
good on such an old set. Instead of blaming the set, I 
suggest keeping the aerial and getting a more modern set! 

In Oswestry, Salop, David Wyatt aged 14, has acquired 
a BC348 and promptly found KC4USX in Antarctica on 
20m s.s.b. His main regret is that it does not go above 
18MHz so he can't listen to the 10 and 15m bands. Again, 
a case for a converter. David offers to reply to any readers 
who'd like to write to him on the BC348 at 11 Prince 
Charles Road, Oswestry. You might be overwhelmed, as 
the receiver was a very popular one OM! David is also 
learning the code from records and threatens to send in 
c.w. reports before long. We are certainly short of them of 
late; hint, hint, to other readers! 
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Round the Bands 
Very little in the way of logs this month, unless the 

season's rush on the PO has held them up in the pipeline. 
Could be everyone's waiting to see if Father Christmas 
has remembered them with a nice, shiny, new receiver! 
Bernard Hughes BRS25901, who hasn't written in for a 
while from Worcester, liked my article on receiver 
accessories and wants more! Drop a line to the Editor 
OM! In spite of a new 20m dipole Bernard found the most 
interesting DX on other bands with his Drake receiver. 
Latest QSL received of any note was from PYORO on St 
Peter & Paul Rocks. Worthy of note in his log were 
HS1ABD, STORK (!) VR3AH and XT2AT on the 10m 
band, KJ6BZ VP2DAY on 15m and HRIHMV, 
YSIRRD and 4W1BC on 40m, all s.s.b. 

From Leigh -on -Sea, Essex, Ian Marquis A9140 keeps 
up the good work keeping his ears open on all the h.f. 
bands from Top to Ten with stuff like JA2EMU TR8BA 
on 80m, KL7IRT and ZL4AV on 40m, and FP8, FR7, 
PZ5, TU2, ZD8 and 7P8 on the 15m band, again all s.s.b. 

A letter from Bernie Crockford ZS1BW mentions a 
contest for amateurs and SWLs to celebrate the 150th 
anniversary of the University of Cape Town, from 
Saturday Feb 17 to Sunday March 4, 1979, with 
operation from 0600 to 2000 on Sundays, and 0700 to 
1000 and 1500 to 2000 weekdays. Likely frequencies are 
7050, 14210, 21200, 28580, subject to QRM. Contact /log 
ZSIUCT plus two other ZS Is for award. Details from: 
Awards Manager ZS1MO, PO Box 5100, Cape Town 
8000, Rep. of South Africa. 

Club Activity 
Much more from the clubs this month than individual 

readers! RAIBC secretary, Frances Wooley G3LWY, 
reports that the Strumech tower raffled at the Leicester 
Show was won by disabled member Shirley Hesketh 
G4HES. t Shirley has already coached to success several 
blind girls at Chorleywood College, for the RAE. Club net 
3750kHz s.s.b. 1000 Tuesdays and 1400 Wednesdays. 
The Cheshire Homes net is on 3650 to 3700kHz on 
Thursdays 1330. 

The Silverthorn RC meets Fridays 1930 at Friday Hill 
House, Simmons Lane, Chingford, London E4, with 
details from: C. J. Hoare, at that address. Newsletter 
"Spurious" would be considerably improved with less 
large cartoons and virtually useless photographs, and 
more details of events to come! Surely you must have a 
winter programme chaps? Tars Talk, journal of the 
Torbay ARS reveals that G3LHJ will give a slide show on 
Feb 24, with the society's annual dinner being held on 
March 10. Meetings are held at Bath Lane, Torquay (rear 
of 94 Belgrave Road). Details from: F. Bolton G3VTQ, 2 
Lower Coombe Road, Blindwell Park, Kingsteignton, 
Newton Abbot, Devon. 

Stevenage and District ARS continues to meet at 
British Aerospace, Gunnels Wood Road, Stevenage, Herts 
on first and third Thursdays at 2015. March 1 sees talk by 
GB3HR repeater group on proposed 23cm and 10GHz 
beacon, while the 10th sees a visit to the VHF Convention 
at the Winning Post, Twickenham, Middx. AGM is on the 
15th. The West Kent ARS report in for the first time with 
details of meetings held at 2000 at the Adult Education 
Centre, Tunbridge Wells, on Fridays, with a junk sale on 
March 2. On March 30 an interesting talk by Tony Tory 
on microprocessors in amateur radio. Informal chit -chat 
and code practice on Tuesdays at the Drill Hall, Victoria 
Road, says Brian Castle G4DYF, 6 Pinewood Avenue, 
Sevenoaks, Kent, who will supply details. 

Practical Wireless, March 1979 

A new QTH for the Swansea ARS at the Sketty Park 
Sports and Social Club, Aneurin Way, Sketty Park, 
Swansea, on alternate Tuesdays, Feb 6 and 20 et seq. New 
members welcomed with open arms and a pint! Ring Peter 
Jones GW4GRI on Swansea 873986 for info or write to: 
27 Gorwydd Road, Gowerton. 

J. Bazley G3HCP, President of the RSGB, will be guest 
of honour at the 31st annual dinner of the Sutton & 
Cheam RS, taking place at the Woodstock Hotel on 
Saturday March 24. Details and tickets from: G. W. Brind 
G4CMU, 26 Grange Meadow, Banstead, Surrey. 

Events to be held by the Cheltenham AR Assoc 
include: a constructors contest on Friday Feb 16 and a 
talk on i.c.s by Eric Hibbett G8LAY on Thursday March 
1, with G4BSO and G3SSO discoursing on aerial planning 
permission on the 16th. Meetings at the Old Bakery, 
Chester Walk, Cheltenham at 2000. Info from: G. Martin 
G3IER, 88 Tennyson Road, Cheltenham, Glos. 

Log Extracts (All s.s.b.) 
B. Hughes: -l0m HS1ABD KZODX P28NKV 

S79MC STORK VS6FI VR3AH XT2AT 15m D68AD 
KJ6BZ TJ2AP VP2DAY 40m HR1HMV HK5BCI 
YS1RRD ZP5LX 4W1BC 

I. Marquis:-10m HP1PJ VP2MBD ZL3AAX 15m 
CT2BB FP8DX FR7ZN PZ5AA TU2FH ZD8RG 
ZF2AG 7P8BC 20m VP2DAO ZE3JO 40m HK5DUS 
KL7IRT ZL4AV 80m FP8DX JA2EMU LX1ST 
TR8BA 9H lEU 

Remember, all logs and letters by 15th of the month. 

BINDERS FOR PW 
Keep your copies together 

Keep them clean 
with the 

PW Easi- Binder 

The Easi- Binder is attractively bound with 
the title blocked in gold on the spine with 
the current (or last) volume number and 
year. For any previous volume numbers 
please advise year and volume and a 
separate set of gold transfer figures will be 
supplied. 

£2.85 inclusive of VAT and post and pack- 
aging from: Post Sales Department, IPC 
Magazines Ltd., Lavington House, 25 Lav- 
ington Street, London, SEI OPF. 

(Overseas orders please add 60p). 
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MEDIUM WAVE DX 

by Charles Molloy G8BUS 

It may be arguable, whether humility is the greatest virtue 
that a m.w. DXer should possess, but there is no doubt at 
all that selectivity is the attribute to look for in a receiver 
to be used for serious medium wave DXing. It is not that 
other factors such as sensitivity, stability, scale accuracy, 
freedom from overloading and cross -modulation, are un- 
important. The present overcrowded state of the band, 
means that you should have the facility to winkle out DX 
that is close to a strong local station, and this means using 
a receiver that has good selectivity. 

What is selectivity? It is the ability a receiver has to 
separate stations that are close to one another in the band. 
You can regard a receiver as a window into the frequency 
spectrum, the width of this window depending on the 
degree of selectivity. A narrow window means narrow 
(good) selectivity. It would be an easy matter, if all you 
had to do was to separate adjacent carriers, since a 
receiver with high selectivity would do the trick. Unfor- 
tunately the programme (modulation) requires space, the 
amount of space depending on the highest audio fre- 
quency. If it is 3kHz then a 6kHz bandwidth is required, 
i.e., 3kHz above and 3kHz below the carrier with the 
double sideband system currently in use. If bandwidth 
is reduced in order to reduce QRM then the audio range 
is reduced too, and in an extreme case speech becomes 
unintelligible. 

How Selectivity is Measured 
The handbook of a well -known receiver quotes the 

selectivity as 4kHz at -6dB and 18kHz at -40dB. What 
do these parameters mean? The first is the important one. 
6dB is shorthand for 6 decibels and -6dB means "one half 
of the original value ", so the signal at the sides of the 4kHz 
window is half that at the centre. Selectivity is invariably 
measured at the 6dB points. The statement 18kHz at 
-40dB is less important. It means simply that at 9kHz on 
either side of the carrier the signal will be 40dB down 
which is 1 /100th of its original value. Ideally the signal 
would be zero at the sides of the window, but in practice it 
falls off gradually. 

What to Look For 
If you want to judge a receiver's ability to separate sta- 

tions then look for the bandwidth at the 6dB points. It will 
be found under "Selectivity" in the handbook or specifica- 
tion. Sometimes it isn't mentioned at all so one can draw 
the appropriate conclusion. Occasionally on imported 
receivers the bandwidth is given as a plus or minus figure 
such as ± 2kHz. Multiply by 2, as the real bandwidth is 
4kHz! I recently studied a one -page "spec" for a receiver 
currently available and after some searching found Selec- 
tivity near the end. It was 4kHz at the 6dB points which is 
not very good for DXing. A few years ,ago I tried an ex- 
periment with CJON (now CJYQ) on 930kHz using a 
bandwidth of 2.4kHz. It could be heard easily between the 
Europeans on 926 and 935. When the bandwidth was in- 
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creased to 5kHz, CJON just disappeared, as the stations 
on either side spread out to meet each other. 

My BRT400 communications receiver has a six - 
position selectivity switch which gives bandwidths of 0.5, 
1.0, 2.0, 5.5, 9.0 and 13.0kHz at the 6dB points. Nor- 
mally I use 2kHz when tuning around and this is increased 
to 5.5kHz or even 9kHz, QRM permitting, if I want to 
listen to the programme. A receiver with fixed selectivity 
must compromise between the needs of the DXer and the 
listener, and I would question whether such a receiver 
should be entitled to use the term "communications ". A 
personal view that many will disagree with. It is a pity that 
the Q Multiplier, referred to recently by Eric Dowdeswell, 
has gone out of fashion as this simple device provides an 
easy means of obtaining variable selectivity, and it was in- 
corporated in a number of moderately -priced receivers a 
few years ago. 

If you do have a receiver with narrow selectivity then it 
is possible to use this facility and still hear the modulation. 
If the programme quality deteriorates as selectivity is in- 
creased, then detune slightly, away from the offending 
QRM. Speech quality will immediately improve, as your 
window will now look out on only one of the two side - 
bands. It may come as a surprise to some DXers to find 
out that the programme is actually carried twice on an 
a.m. double -sideband system. There is a sideband com- 
plete with programme on each side of the carrier and it is 
only necessary to tune to one of these to extract the 
modulation. You could double the number of channels on 
the medium waves by suppressing one sideband but there 
are problems in doing this. 

The New Band Plan 
I remained up late on the night of the big change over 

last November, just in case I might be missing something, 
and was well rewarded with the feeling that I was listening 
to history being made. After hearing the short announce- 
ment on 200kHz, at midnight, I tuned round the medium 
waves to be greeted by tuning notes on nearly every chan- 
nel. The change at the h.f. end of the band was striking. 
Where the German power -house on 1602 had been, only a 
few minutes earlier, was now the third international com- 
mon frequency with nothing to be heard but a burble. That 
evening I hunted around for any DX between channels, 
but all I could find was an unidentified Arab on 1570. It 
looks as if Asiatic DX has disappeared, in the evenings at 
any rate. 

Readers' Letters 
Steve Whitt (Cambridge) is interested in QSLs and he 

reports that he has had 100% returns from the 24 US sta- 
tions he has reported to so far, but from further south, 
Radio Margarita on 1020 and Radio Coro on 1210 
have not replied. This is a common experience as Latin 
Americans are notoriously difficult to QSL. One approach 
is to write a personalised letter to the station giving details 
of one's self, and perhaps a photo of the shack, or the 
locality. WEVD 1330 broadcasts in Hebrew, and Steve 
wonders how he can compile a report, as the programme 
material is meaningless to him. Make a tape of the DX 
and if you cannot get it translated then send the tape to the 
station. Many DXers send tapes instead of reports though 
it is rather an expensive way of doing it. 

Two other questions come from Steve: 1. What is the 
station on 593 (pre- Geneva) underneath the West German 
that relays the BBC World Service? It is probably cross 
modulation which can occur in the ionosphere as well as 
inside the receiver. If you listen on the open carrier of any 
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high power European, just before sign -off, you may hear 
this effect. There are so many megawatts floating around 
the ionosphere these days, that all sorts of weird effects 
can be observed. 2. What is the easiest English speaking 
DX from the Caribbean? None is easy. Try ZDK Antigue 
on 1100 or Radio Paradise, St Kitts on 1265, but you will 
have to stay up late to hear them. 

DX Heard 
John Faulkner (Mansfield) reports hearing 19 Canadian 

and 13 US stations with his Trio 9R59D receiver and 40 
inch PW loop. Toronto was logged on three points on the 
dial with CBL on 740, CJBC 860 and CFRB on 1010. 
Others include WHAM Rochester, NY on 1180 and Fort 
Wayne, Indiana on 1190kHz. 

An HMV domestic receiver and loop are in use in Bir- 
mingham by John Dennis Court and his log contains two 
not -so -often heard stations in Newfoundland; VOWR on 
800 at 0030 and VOAR on 1230 at 0200. There are still a 
few outlets in Newfoundland that use the old prefix "V" in 
the call sign, VOCM on 590 being the one that is usually 
heard. Noel Cosgrave (Dublin) has a Mullard MAS1659 
receiver and 36 inch loop, which brought him Radio 
Belgrano, Buenos Aires on 950kHz at 0255, Radio Tupi 
in Rio de Janeiro on 1280 at 0315 and CB57 Santiago, 
Chile on 570kHz. 

SHORT -WAVE BROADCASTS 

by Charles Molloy G8BUS 

Skip is a term frequently used by DXers and it is one that 
may confuse the newcomer to the hobby. Very briefly it 
refers to a zone around a transmitter where little or no 
signal can be heard. The ground wave travels only a few 
miles from a short -wave station before petering out, while 
the nearest place where the sky wave returns to earth may 
be hundreds of miles away. The distance between the 
two is the skip distance. Anyone situated nearer to the 
transmitter than the point where the sky wave returns, will 
be in the skip zone and consequently will not hear the sta- 
tion at all, unless of course he is within range of the ground 
wave. This is the reason why BBC short -wave transmitters 
in this country are not heard within the UK. The sites 
of these transmitters incidentally are at Daventry in 
Northamptonshire, Skelton in Cumberland, Wooferton 
near Ludlow and Rampisham in Dorset. 

The Sky Wave 
Great stuff, you may say, but why is it that the sky 

wave fails to come back to the earth inside the skip zone. 
To understand this you have to look at what happens to a 
wave sent up vertically. If the frequency is low enough 
then the signal will travel some distance into the 
ionosphere before being returned to the transmitter. A 
higher frequency will go up a bit further before coming 
back, and if frequency is increased gradually, a time will 
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come when the wave will travel right through the 
ionosphere and off into space. The highest frequency to be 
returned is called the critical frequency and is usually 
designated fc. 

Vertical radiation is not much use for broadcasting so 
in practice a lower angle is employed. A wave travelling at 
an oblique angle will have to travel a greater distance 
through the ionosphere than a vertical one, before coming 
out at the top, so frequencies higher than the critical fre- 
quency can be used at low angles. The highest frequency 
that will be returned will be when the wave is at a low 
angle, just above the horizon, which is the case for long 
distance transmission and this frequency may be three or 
four times ff. The Maximum Usable Frequency (m.u.f.) for 
any particular angle can be calculated from fc which in 
turn is fairly easy to measure. One final point. To get the 
maximum signal into the target area it is desirable to 
transmit as near as possible to the m.u.f., and any radia- 
tion at a higher angle than required for this distance will 
therefore penetrate the ionosphere and be lost. This is what 
happens to the signal that is missing in the skip zone. 

Propagation and DXing 
About 4000km is the maximum distance that can be 

covered by a single hop from low angle radiation and in 
this case the skip will be great. If the target is nearer than 
4000km then a higher radiation angle will have to be used 
at the transmitter and a lower frequency will be needed as 
well. Obviously the skip will also be lower. Reception 
areas further away than 4000km will be reached by multi- 
ple hops, the wavefront being reflected from the earth's 
surface back into the ionosphere after the first hop. So, at 
any particular time of day, season of the year or period of 
the sunspot cycle, all of which affect the critical frequency, 
the highest frequencies available will be used for long dis- 
tance working and lower ones for short distances. There is 
no use looking for your favourite European local on 13 
metres, for even if the band is open the skip will be too 
great. 

19 Metre Band (1 5MHz) 
Following on from last month we will now have a look 

at 19 metres whose limits are 15 100 to 15 450kHz, 
though there is some spread on either side. 19 metres is 
mainly a daytime band with world -wide reception being 
possible. Look for Vietnam on 15 012kHz, Teheran 
15 084, Japan 15 105, RSA 15 220, New Zealand 15 130, 
Tanzania 15 435. Some medium range DX can be heard 
during the day, such as Norway on 15 175, Morocco 
15 195, Sweden 15 240 and Finland on 15 265, but these 
disappear as dark approaches and the m.u.f. falls. 

During the evening Latin American DX can be heard 
and although at first sight this may appear surprising, it 
should be noted that the signal path is from the south -west 
from the southern hemisphere, where the greater part of 
the route will still be in daylight. DX heard regularly in the 
UK includes: Chile on 15 115, Brazil on 15 145, Chile on 
15 150, Radio el Mundo Argentina on 15 290, Radio 
Nacional Colombia on 15 335, R. Mexico on 15 385, 
Venezuela on 15 400, and from the same area, Radio 
Grenada on 15 105kHz. 

Readers' Letters 
The MCR1 wartime receiver is mentioned again by 

Trevor Goodenough, who has two of them which he uses 
regularly with a 300ft long wire and an a.t.u. DX heard 
with this set -up includes Radio Japan and Radio 
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Reports on the various bands are weleort..,atnd 
be sent direct, by the 15th of the month, to 
AMATEUR -BANDS Eric Dowdeswell G4A 

, . Firs, Leatherhead Road, Ashtead, Surrey K 
Logs by bands, each in alphabetical order. 
MEDIUM and SW BANDS Charles Molloy 
132 Segars Lane, Southport PR$..JG..Ra 
both bands must be kept separate.' " 

VHF BANDS Ron Ham BRS 1574 
Greyfriars, Storrington, Sussex 1311.204 I+.'. 

Australia. Trevor is anxious to get hold of a copy of the 
circuit diagram or the manual for the MCR1 and if 
anyone can help, would they please contact Trevor direct 
at 8 Glencraig Terrace, Fenwick, Ayrshire. Postage will be 
refunded. 

The logging of Radio New Zealand on 15 130kHz at 
0630 by S.I. Fass in the December issue, is referred to by 
T. W. G. Elsenham, who points out that the RNZ 
schedule says that this channel closes down at 0450. 
Schedules are always changing and cannot be relied on. 
Mr Elsenham goes on to refer to the pre -war BBC weekly 
World Radio. This had a feature covering stations heard 
by readers which included details of the programmes, and 
he wonders if we could do the same here. Sounds a very 
good idea. There are some interesting programmes to be 
heard on the short waves, usually from the less con - 
spicuous broadcasts. Details of programmes from DX sta- 
tions should be brief and give the date, time, and frequency 
(if known). 

DX Reported 
An unusual log of 60 metre DX, all of Venezuelan sta- 

tions, has been received from Leon R. Sin Sun of Aber- 
deen, who used a Sony CF9JOS between 2300 and 0400 
to pull in Radio Lara on 4800kHz, Bolivar on 4770, 
Universo 4870, Juventud 4900, Yaracuy 4940, Rumbos 
4970, Ecos del Torbes 4980, Barquisimeto 4990, Con - 
tinente 5030. Programmes heard included local popular 
music, folklore and interviews which would be of interest 
to DXers who understand Spanish. Leon does not use any 
special aerial as he is rather short of space. Try the outside 
TV aerial if you have one or alternatively a Joystick plus 
a.t.u. might be useful, but consult the manufacturer, Par- 
tridge Electronics, who advertise in PW, to make sure that 
a Joystick can be used with your Sony receiver. 

An FRG -7 plus 60ft loft aerial and a.t.u. are in use in 
Wigan by Jim Edwards, who reports hearing KGEI, La 
voz de Amistad, on 9575 at 1030, Baghdad on 9745 at 
2130, Lagos Nigeria on 11 770 at 0630, WINB Red Lion 
on 15 185 at 2000. Jim reports that he is now a monitor 
for Family Radio WYFR, which he finds an interesting 
diversion when he is not DXing. 

Australian Domestic Short -wave Stations 
Lex Arnold, Hemel Hempstead (R 107 ex -WD com- 

munications receiver and 9ft indoor aerial), sends some 
notes about the domestic service of the Australian Broad- 
casting Commission. He reports that ABC Melbourne has 
been heard regularly between 1000 and 1300 on 9680kHz. 
From past experience Lex suggests that DXers should try 
for stations in this network between late November and 
mid -April, especially during February and March. Listen 
for VLH9 on 9690 between 0730 and 1300, VLH11 on 
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11 880 from 1900 to 2115, VLH15 on 15 230 from 2230 
to 0715, all from Melbourne; VLM4 on 4920 and VLQ 
9660 between 2200 and 1400, which are in Brisbane; 
VLW6 on 6140 and VLW9 on 9610 from 2200 to 0100 
and 1000 to 1600, both in Perth. Readers who think that 
Radio Australia is not really DX should try for some of 
these domestic stations. There is also Port Moresby in 
New Guinea with P2T9 on 4890 between 0715 and 1400 
and again from 2000 to 2200 plus P2T9 on 9520 between 
2215 and 0700. 

by Ron Ham BRS15744 

First, our sincere congratulations to our reader Robin 
Bellerby G3ZYE, Hove, Sussex, on his election to the 
council of the Radio Society of Great Britain. Robin, a 
member of the Brighton and District Radio Society, the 
Mid -Sussex Amateur Radio Society and the Sussex Re- 
peater Group, is actively interested in all bands from 160m 
to 70cm. News of his election victory came just after the 
Brighton and District RS had made Robin the first 
recipient of their trophy, the Bill Pitfield Memorial Award, 
given for meritorious service to amateur radio by a club 
member. Like all RSGB council members, Robin has 
some hard work ahead, what with society affairs, con- 
ferences, conventions and WARC 79,, the outcome of 
which may well affect all of us. Congratulations also to D. 
J. Stewart, ex- G8MZP, on passing his Morse test and now 
sporting the call sign G4HSY. 

Solar Activity 
Nigel Fisher, Goff Gill, Robin Knight, Peter Mynheer 

and Chris Peeder have recently completed a 60MHz radio 
telescope for the radio section of the South -East Essex 
Astronomical Society, and were delighted when their new 
instrument, built with the r.f. and i.f. sections of an old TV 
receiver, recorded solar activity on December 10, 11 and 
12, as did the 136MHz telescope of Cmdr Henry Hatfield, 
Sevenoaks, and the 146MHz receiver which I use. Henry 
recorded a slight increase in solar radio noise during the 
afternoon of November 24, and again on the 25th and, 
using his spectrohelioscope, he observed a large promin- 
ence on the north -west limb of the sun which lived for 
about 24 hours and he saw another on the east limb on the 
26th. 

It must have been this solar activity which caused the 
blackout on 80m, reported by Alan Baker G4GNX, 
Newhaven, at midday on the 25th, the aurora during the 
same afternoon and the ionospheric disturbance reported 
by the BBC World Service at 0215 on the 26th. At 1015 
on the 25th, I did not hear any International Beacon Pro- 
ject signals on 10m and Alan said that. on 80m, even the 
strong shipping stations which share the band were weak 
and, from Applecross, Western Australia, Anthony Mann 
writes: "November 26, absolutely dead, nil above 28MHz 
all day ". 
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Aurora 
The land lines were soon buzzing with an alert once 

Roy Bannister G4GPX, Lancing, John Cooper G8NGO, 
Cowfold, and Dermot Cronin G4GRO, Royal Sovereign, 
heard auroral signals on 2m. Dermot worked GI and GM 
and G4GNX, who was soon in on the action, heard PA3. 
Dave Cox G8OPR, Andover, Hants, worked stations in 5 

different QRA locator squares during the event which in- 
cluded 3 GMs and a GI. For John Branegan GM8OXQ, 
Saline, Fife, this aurora was a novel event because, at 
1135, he had a QSO with SM4IVE and soon after with 
G80GD via OSCAR 8J. The SM thought an aurora was 
starting over central Sweden and the G8 told John that his 
signal had an auroral tone. 

At 1320, John again contacted SM4IVE via OSCAR 
8J, who reported that the auroral activity in Sweden and 
Finland was fading and thought to be heading towards 
Scotland. Between 1340 and 1400 John was receiving 
auroral signals from the Russian satellite, RS -1, and when 
he left the satellite he found a full scale aurora affecting the 
2m band, which he monitored until 1840. During the 
period he heard tone "A" signals from the 2m beacons in 
Cornwall GB3CTC, France FXOTHF, Germany DLOPR, 
Lerwick GB3LER, Northern Ireland GB3GI, and 
Wrotham GB3VHF, in addition to amateur stations from 
EI, G, GD, GI, GM and SM. GM8OXQ said there was 
another, but much weaker, aurora on the 26th but only the 
northern GMs beyond Aberdeen could use it. Anthony 
Mann says: "It would be lovely to witness an aurora 
here ", and thinks that the only two visible there were dur- 
ing the 1946/7 sunspot maxima. It really is a wonderful 
sight Anthony, I will never forget the beauty of the one I 
saw from southern England, following a big solar event in 
August 1972. 

The 10 Metre Band 
M. Mrzyglod is delighted with the performance of his 

new FRG -7 and with his 10m ground -plane aerial, he has 
been logging the IBP signals from Bermuda VP9BA, 
Canada VE3TEN, Germany DLOIGI and s.s.b. signals 
from amateurs on both sides of the Atlantic. M. Mrzyglod 
is looking for a circuit which he thinks was published in 
Practical Wireless some years ago for a Band I converter. 
If anyone can help, please let me know. Neil Clarke BRS 
34306, Nottingley, York has been enjoying the DX on 
10m and logging A4XFA, OX3CO, and VS6FI. 

Like myself, John Branegan has found that the signal 
from the Bahrain beacon A9XC, was very consistent be- 
tween November 19 and December 15, in fact, I heard it 
every day except during the blackout on November 25. 
John, Alan Baker and I, also heard signals from 5B4CY, 
DLOIGI, N4RD, VP9BA and 3B8MS. On his newly 
acquired Eddystone 770R communications receiver, John 
can tune through Bands I and II, and has already observed 
the effect of F2 conditions on the American and European 
stations which operate between 30 and 40MHz. He is 
looking forward to using it during the coming sporadic -E 
season. 

From Down Under 
Anthony Mann reports strong sporadic -E disturbances 

on November 16 and 28, producing Band I colour on an 
indoor aerial and m.u.f. lapping Band IL On November 
18: "The best F2 opening so far ", says Anthony who 

received strong signals from the BBC, Channel B1 sound, 
41.5MHz, French Channel F2 sound, 41.25MHz, a 

watchable picture from a South Korean station, strong 
Chinese video, 57.770MHz, strong Russian TV sound, 
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east and west Malaysian video, and strong signals from 
Japanese amateurs in the 6m band. We are all very en- 
vious Anthony. 

Tropospheric 
During the morning of November 22, Alan Baker 

worked F IEZP and Mick Senior G4EFO, Horsham 
worked F6DOP, both through the Brighton repeater 
GB3SR, R3, and for most of the 22nd and 23rd I heard 
GW stations working through GB3BC, R6. At 2201 on 
the 19th, Alan had an unusual contact which lasted 
28 minutes, through GB3SR; he worked N2AFE /MM, 
Ralph, from 5th Avenue, Brooklyn, New York, who was 
in the engine room of the Export Patriot in the English 
Channel, and as soon as other people realised what was 
on, suddenly Ralph had 19 stations after him. 

A more extensive v.h.f. opening took place on Decem- 
ber 5, 6 and 7, during which time I received strong signals 
from both the Bristol Channel and Dover 2m repeaters. 
Throughout the 6th I received good pictures from the IBA 
transmitter at Lichfield, Channel 8, 189MHz, and signals 
from several continental broadcast stations in Band II. At 
0030 on the 6th, John Cooper phoned G4GNX to say 
that he had worked a station through a Belgian repeater, 
and G4GNX reported hearing ONOOV on R4. During the 
morning, GU2FZC, St Peter Port and F1EBE, Rouen, 
worked through the Brighton repeater and in the afternoon 
GB3BC was putting a strong signal into east Sussex. 
Periodically, throughout the day, Band V TV suffered 
from co- channel interference and in the evening, G6GL, 
Radlett, Hertfordshire, had an effortless QSO with G3TIR 
in Crawley, Sussex, via the Hampshire repeater, GB3SN, 
R5. Signals from the French repeater on R9 were heard on 
December 8 by G4GNX and G4GPX, and G3TRY, High 
Wycombe worked a station in Yorkshire through extreme 
QSB. 

Satel lites 
On December 1, our satellite expert, John Branegan, 

wrote: "Being a thorough optimist I still go on OSCAR 
8A despite the high m.u.f., and though the ionosphere 
must be as thick as treacle, I have twice got across to 
W2BXA in New Jersey ". The W2 told John that he was 
the only European he had heard for some time. "On Mode 
J at weekends it is a very different story ", says John, who 
in 10 QSOs in November, worked 4 stations, W9KDR 
Conn, WB20XJ New Jersey, WA3ZHW Penn, and 
VE2LI Montreal. By the end of November, John, by 
working his first east -German, DM2DIN, s.s.b., made his 
score 27 countries on 8J and pushed his total up to 35 
countries via satellite. 

Contests 
As usual the RSGB have catered for the v.h.f. /u.h.f. 

enthusiasts in their contests calendar for 1979, and reports 
will be welcome from any of our readers who take part in 
either the transmitting or receiving sections of any of the 
following events: 

March 3 and 4 and SWL 
April 8 432MHz open and SWL 
April 29 70MHz Open 
May 26 and 27 144MHz Portable 
July 7 and 8 VHF NFD 
August 18 and 19 . 70MHz Open 
September 1 and 2 . 144MHz Open and SWL 
October 21 70MHz Fixed 
December 2 144MHz Fixed 
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by RON HAM 
"THE TWO ERNS" 

One of the fascinations for me when writing my column is 
to realise that my readers are using wavelengths from 10 
metres through to 3 centimetres, which in frequency terms, 
is 30 million to 10 thousand -million hertz. It is men like 
Em Downer G8GKV of Worthing (right), and Ern Hoare, 
G8BDJ of nearby Southwick (left), known locally as "The 
Two Ems", who are pioneering the microwave end of the 
radio frequency spectrum. 

Ern Downer's schoolboy interest in amateur radio was 
fostered by a neighbour, the late G2XO of London. 
During the early 1930s Ern built himself a number of 
short -wave receivers, from designs published in the 
amateur radio press. His introduction to v.h.f. came in the 
second world war with the Royal Tank Regiment. After 
the war he spent some years in East Africa where he used 
"point -to- point" links, and on his return to the UK, a 
colleague, G3YHM, invited him to join the Worthing 
Amateur Radio Club. In May 1972 he took the RAE, and 
by August, his call, G8GKV, was heard on the air. 

In 1927, the 10- year -old Em Hoare began building 
crystal sets, progressing to valve sets, and later to a 30 -line 
scanning disc television receiver, through which he did get 
a picture of sorts. Em was a radar operator with the Royal 
Artillery during the second world war, using both v.h.f. 
and microwave systems. Later, he volunteered for the 6th 
Airborne Division, where he used the famous 38 sets for 
3in mortar fire control. He took the RAE in 1962 and was 
first licensed as G3RZD /T, constructing his own gear for 
amateur TV. When his call was changed to G8BDJ he 
used home -brew gear on 2m, 70cm and 23cm. 

Due to common interests, both G8GKV and G8BDJ 
began to inhabit the local hill tops, operating portable 
stations on 2m. When `BDJ began building equipment for 
10GHz, `GKV was hooked, since when "The Two Ems" 
have never looked back. Now, with some very impressive 
home -brew portable stations, they each hold many well 
deserved awards, and apart from entering the RSGB's 
10GHz contests, they spend a great deal of time trying out 
"difficult" paths of microwavelength communications. 
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Technical 
Training in 
Radio, 
Television and 
Electronics 

ICS have helped thousands of ambitious people to move up 
into higher paid, more secure jobs in the field of electronics - 
now it can be your turn. Whether you are a newcomer to 
the field or are already working in the industry, ICS can 
provide you with the specialised training so essential to 
success. 

Personal Tuition and Guaranteed Success 
The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tuition until successful is 
the key to our outstanding record in the technical training 
field. You study at the time and pace that suits you best and 
in your own home. In the words of one of our many 
successful students: "Since starting my course, my salary 
has trebled and I am expecting a further increase when my 
course is completed." 

City and Guilds Certificates 
Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 
Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 

Qualify for a New Career 
Home study courses for leading professional examinations 
and diploma courses for business and technical subjects:- 
G.C.E. 
60 subjects 

at "O" & 
"A" levels 

Accountancy 
Air 

Conditioning 
Building 

Engineering 
Farming 
Heating 
Industrial 

Management 
Mechanical 

Purchasing 
Sales 
Storekeeping 
Work Study 

POST OR PHONE TODAY FOR FREE BOOKLET. 

ICSTo: International Correspondence 
Schools 

SINCE 1890 

Dept E276 Intertext House, London 
S W 8 4UJ or telephone 622 9911 

Subject of Interest 

Name 

Address 

Telephone Number 
11111llIII,ueI IUIllUIil![!ltfMMIUIflMILIi 
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TTLs BY TEXAS 
7400 13p 
7401 1 148 
7402 148 
7403 14 P 
7404 17p 
7405 1ßp 
7406 32p 
7407 32p 
7408 19p 
7409 á9P 
7410 15p 
7412 24p 
7412 20p 
7413 30p 
7414 ó7p 
1416 27p 
7417 27P 
7420 17P 
7421 40p 
7422 22p 
7423 34p 
7425 30p 
7426 40p 
7427 34p 
7428 38p 
7430 17p 
7432 30p 
7433 40p 
7437 35p 
7438 359 
7440 17p 
7441 708 
7442A 60p 
7443 112p 
7444 112p 
7445 100 p 
7446A 93p 
7447A SOP 
7448 ß0P 
7450 17p 
7451 17p 
7453 17p 
7454 17p 
7460 á6p 
7470 30p 
7472 á4p 
7473 34p 
7474 30p 
7475 36p 
7476 35p 
7480 50p 
7481 100p 
7482 84p 
7483A 00p 
7484 loop 
7485 110p 
7486 34p 

210p 
7490A 33p 
7491 80p 
7492A 46p 
7493A 33p 
7494 84p 
7495A 70p 
7496 650 

7.7 1306 
74100 00 1308 
74104 65p 
74105 65p 
74107 34p 
74109 55p 
74110 55p 
74111 00p 
74118 2008 
74118 1á0P 
74119 210p 
74121 1288 
74121 28p 
74122 á6p 
74123 55p 
74125 55p 
74126 BOP 
74128 75p 
74132 75p 
74136 75p 
74141 708 
74142 200p 
74145 90p 
74147 190p 
74148 150p 
74150 100p 
74151A 70p 
74153 708 
74154 iWp 
74155 90p 
74156 ß0p 
74157 708 
74159 190p 
74160 100p 
74161 100p 
74162 100p 
74163 1008 
74164 120P 
74165 130P 
74186 140p 
74167 200p 
74170 240p 
74172 720p 
74173 í93p 
74174 93p 
74175 ß5p 
74176 90p 
74177 90p 
74178 180p 
74180 93p 
74181 200p 
74182 909 
74184A 150p 
74185 750p 
74186 700p 
74190 100p 
74191 100p 
84192 100p 
74193 100p 
74194 100p 
74195 95p 
74196 95p 
74197 80p 
74198 150p 
74199 150p 

74221 160p 
74251 140p 
74259 250P 
74265 90p 
74278 2ß0p 
74279 140p 
74283 190p 
74284 400p 
74285 400p 
74290 150p 
74294 200p 
74294 200p 
74298 200p 
74365 loop 
74366 7508 
74367 150p 
74368 150p 
74390 200p 
74393 2WP 
74490 225p 
74 LS 
SERIES 
74LSOO 1ßp 
74LS02 lOp 
74LSO4 20p 
74L808 229 
7áL510 208 
74LS13 38p 
7áL814 í00p 
7áL820 á2p 
74LS22 25p 
74L827 38p 
74L830 22p 
741547 90p 
7áL855 30p 
74LS73 508 
74LS74 40p 
74L875 50p 
7áL883 110P 
74L885 100P 
7áL886 40p 
74LS90 60p 
74LS93 45p 
74LS107 45p 
74LS123 á75p 
74LS123 á5p 
á4L$132 ß00p 
74LS133 60p 
74L8138 60p 
74LS139 60p 
74LS151 100p 
74L5153 60p 
74LS157 60p 
74LS158 120p 
74LS161 100p 
á4L8161 1008 
74LS162 140p 
74LS163 100p 
74LS164 120p 
74LS165 80p 
74LS173 110p 
74LS174 110p 
74LS175 110p 
74LS181 320p 
74LS190 100p 
74LS191 100p 

74L5192 140p 
74L5193 140p 
74LS195 140p 
74LS196 120p 
74LS221 1758 
74L8240 175p 
74LS241 175P 
7áL8242 175p 
74LS243 175p 
74LS245 175p 
74LS251 200p 
7áL8257 1á5p 
74L8259 175p 
7áL8298 249p 
74LS373 200p 
74LS374 1958 
81LS95 120p 
81LS96 120p 
ß1L897 12DP 
81LS98 160p 
8T28 230P 
9301 loop 
9302 í75P 
9308 31ßp 
9310 7P 
9311 278P 
9312 1608 
9314 1658 
8316 á25P 
9322 loop 
9368 200p 
9370 2008 
9374 2008 
9801 1WP 
9602 775P 
9603 75P 
INTERFACE 
ICs 
M01488 
M07489 á00P 
75107 1ß7P 

75152 230P 
75450 á12p 
75451/2 á2P 
75491/2 ß6p 

74000 25p 74C00 
1.259 

74CO2 25p 
74C04 27p 
74C08 27p 
74010 27p 
74C14 90p 
74C20 27p 
74C30 27p 
74C32 á0p 
74C42 á10R 
74C48 250p 
74C73 75p 
74C74 70p 
74C85 200p 
74C86 65p 
74C90 95p 
74C95 130p 
74C107 125p 
74C150 259p 
74C151 260p 

74C157 250p 
74C160 155p 
74C161 155p 
74C162 155p 
74C163 ß55p 
74C164 120p 
74C173 120P 
74C174 1608 
74C175 210P 
74C192 1508 
74C193 220p 
74C194 220p 
74C195 110p 
74C221 í75p 
4000 SERIES 
4000 15p 
4002 17p 
4002 17P 
4008 9SP 
4007 /8p 
4008 80p 
4009 40p 
4010 50p 
4011 17p 
4012 1ßp 
4013 Sop 
4014 Up 
4015 ß4p 
4016 45p 
4017 ß0p 
4018 89p 
4019 45p 
4020 100p 
4021 1108 
4022 100p 
4023 22p 
4024 50p 
4025 á0p 
4026 1á0P 
4027 $ßP 
4028 ddp 
4029 100p 
4030 55p 
0033 áOOp 
4034 10Úp 
4034 2008 
4035 1108 
4040 100p 
4041 80p 
4042 Up 
4043 90p 
4044 90p 
4046 1108 
4047 1008 
4048 32p 
4049 32p 
4050 49p 
4051 80p 
4052 80p 
4053 80p 
4055 1259 
4056 135p 
4059 6008 
4060 115p 
4063 120p 
4066 55p 

LINEAR I.C.s 
AY1 -0212 600p 

AY1 -1313 660p 
1ÁY9 -5050 212p 
*AY5 -1375 5á6p 
AY5 -1317 636p 
AY5 -7320 320p 
`CÁ5019 Up 
CA5046 70p 
"CA3048 225p 
CA3080E 72p 

"0Á3089E 225p 
CA3090ACI 

á75p 
CA3130S ß00p 
CA3140E 70p 
0Á3160E 758 
CL71 925p 

10L710ó 925p 
ICL8038 340P 
LM307A 358 
LM317 /90p 
LM373 200p 
LM324 70p 
LM339 90p 
LM348 95p 

"LM377 7758 
LM380 75p 
LM381AN loop 
LM389N ß40p 
LM709 36p 
LM710 508 
LM733 1SOp 
LM741 2ßp 
LM747 75p 
LM748 35p 
LM3800 708 
LM3911 130p 
LM4136 1á0P 

MC1310P 15ßp 
MC1458 55P 
MC 400p 

"MC1496 100p 
MC3340 120p 
"MC3360 1208 
MK50398 1208 
MK50398 7508 
NE531 130p 

"NE540 200p 
NE943K 225p 
NE555 25p 
NE556 25p 
31E5ß16 425p 
NE5628 425p 
NESBS 130p 
NE566 155p 
NE567 175p 

R0á151 400p 
+SN76013N 145p 
"SN75073N ß40P 
"SN76013N0 

ß20p 
SN76023N 140p 
`SN76023ND 

1á0P 
SN76033N 17Sp 
'SP8515 750p 
TBA641S11 

°76Á8W ß0p TBA810 1008 

T8A820 908 
°7CÁ940 1758 
TDA7022 690p 

XR2206 400p 
XR2207 4008 

XR2216 675p 
ZN4240 400p 

Z31á14 97P 
ZN424E 1á5P 
ZN425E 400p 
ZN1034E 200p 
ß5H40- BOOp 

TRANSISTORS 
AC127/8 20p 
A0149 70P 
AD161/2 45p 
80707/8 11p 
BC909 11P 
BC14718 9p 

`ßC149 10p 
+6C15718 10 
+ßC159 lip 
801ó9C á2p 
+ßC172 12P 
8C177/ß 178 
8C97ß 108 
80182/3 á0p 
+ßC184 11' 
BC187 á0p 

á1p 8C212í3 
ßC214 1áP 
ßC461 3óp 
ßC477/8 á0p 
ßC516 /7 508 

8C5á78 lip 
8C557B 16p p 
"8055ßC 1118 

BCY70 ß8p 
80Y71/2 228 
BD131/2 508 
BDY58 á00p 
ßF200 á2p 
ßF2 -0á8 35 P "ßF2568 70p 

6F257/ß 32p 
ßF259 á6p 
BFR39 30p 
BFR40 á0P 
BFR47 á6p 
BFR79 309 
BFR80 30p 
"BFR81 á0p 
BFX29 á0p 
BFX30 34p 
SFX84/5 311p 
SFX86 /7 30p 
8FX38 30p 
BFW10 90p 
BFYSO 22p 

5FY51 /2 22p 
BFY56 33P 
BFY90 90p 
8LY83 700P 
BRY39 45p 
BSX19 /20 20P 
80105 1908 

"BU708 250p 
"BU205 220p 
"6U406 245p 

64406 1758 
MJ481 1759 
MJ491 200p 
MJ2501 á25p 

loop 
MJ3W1 á25p 
MJF340 65p 

MJE2955 100p 
MJE3055 lOp 
MPF102 45p 
"MPF703 /á40p 
MPF105 /640p 
MPSA06 30p 
MPSAá2 SOp 
MPSA56 32p 
MPSUO6 63p 
MPS456 78p 
0C28 130p 
0C35 1á0p 
R20088 200p 

Rá0706 á00p 
71P29Á 40p 
TIP2ß0 55p 
TIP30A 48p 
71Pá00 ó9p 
71P31Á Sep 
TIP31C ó2p 
TIP32A 6ßp 
TIP32C ß2P 
71P33Á 90P 
71Pá30 114p 
71P34Á 1158 
TIP34C 160p 
TIP35A 225p 
TIP35C 290p 
TIP36A 2708 
71Pá60 347p 
TIP41A SSp 

TIP41C 76p 
TIP42A 70p 
TIP42C 82p 
TlP2955 78p 
TIP3055 708 
T1S43 34p 
T18ß3 30P 
T1S93 10P 
+ZTX300 13p 
ZTX500 15p 
"ZTX502 1ßp "ZTX504 30p 
á31457A 250p 

35p 2N696 
2N697 24p 
2N697 45p 
2N706A 20p 
2N708Á 20p 
2N918 45p 
2Nß30 á6P 
2N113112 208 
2N1613 - 25p 
2N7711 25p 
2N2102 60p 
áN2160 ß20P 
2N2219Á 20p 
2N2222A 20p 
2N2369Á 188 
2312484 30p 
2N2646 50p 
2N2904/5 258 
2N2906Á 24p 
2N2907Á 30p 
232926 9p 

2N3053 20p 
2N3054 65p 
2N3055 45p 
2N3442 á40p 
2313553 á47p 
2N3565 SOP 

°2313643/4 4ßP 
2N3702/á 128 
231370415 129 
"2N3706/7 12p 
2N370819 12p 
2N3773 300p 
2N3819 25p 

"áN3820 508 
2N3823 áop 

2N3866 90p 
.2N3903/4 1$14 
2N3905/6 20p 
2N4036 Up 
`231405ß/912p 
2N4060 120 
2314061/2 lip 
2N4á61/2 22p 
"2N4á2516 22p 
"2N4289 20p 
2N440113 27p 
2N4427 90p 
2N4871 60p 

2N5087 27p 
*2N50ß8 27p 
2N5172 27p 
2N5179 27p 
2N5191 83p 
2N5194 90p 
áN5245 40p 

"2N52ß6 55p 
2N5401 - 50p 
2N5457/8 40p 
`N5459 á0p 
2N54ó0 4áp 
2N54ß5 44p 
"2316027 4ßp 
áN6247 190p 
2N6254 130p 
2N6290 BSp 
2316292 ó5R 
2N128 1á0p 
3N140 1078 
3N201 loop 
3N204 1008 
40290 á50P 
40360 40p 
40361/2 45p 
40364 1208 
4Oá08 7Op 
40409 SSP 
40410 65p 
40411 3009 
40594 97p 
40595 105p 
40603 58p 
40673 90p 
40841 908 
4087112 ß0p 

DIODES 
BY127 12p 

"0A47 9p 
0A81 1Sp 
OÁ85 158 
0Á90 9p 
'0Á91 9p. 
0A95 9p 
+0A200 9p. 
+0A202 10p 
`1 N914 4p 
1N9á6 7p. 
'1N4148 dp 
1N400112 Sp 
1N4003/4 Sp 
1N4005 Op 
1N4006/7 7p 
1N5401/3 14p 
1N5404/7 198 
"ZENERS 
á'7V -á3V 
400 mW 9p 
1 W 15p 
SPECIAL 
OFFERS 
100+ 741 

£16 
100-1. 555 

£20. 
1Wt 
RCA 2N3055 

£30 
BRIDGE 
RECTIFIERS 
1A 50V 21p 

1A iWV á2p 
1A 4WV á2p 
2A 50V 308 
*2A 10 V 3Sp 
"2A 4WV 45p 
`3A 200V 80p 
3A 600V 72p 
*4A 100V 9Sp 
"4A 400V 1008 
6A 50V 00p 
6A 100V 100p 
6A 400V 120p 
10A 400V 200p 
á5A 400Vá008 

VOLTAGE REGULATORS 
Fixed Plastic TO -220 
to +ve IA -ve 
5V 7806 90p 5V 7905 100p 

12V 7812 90p 12V 7912 1008 
15V 7815 90p 15V 7915 100p 
18V 7818 90P 18V 7918 150p 
24V 7824 90p 24V 7924 1008 
100mA TO-92 100mA TO.92 
5V 78L05 35p 5V 79L0. 808 

15V 78L15 35p 12V 78L15 80p 
15V 78L15 35P 15V 79L15 80p 

OTHER REGULATORS OTHER 
9359 78Á6S B ß20p 

LM317T 200p TL430 65p 
LM323K 625p 78HO5KC 675p 
LM723 37p 78MGT2C 135p 

VAT RATES. All items at 8% EXCEPT marked * 

which are at 12 #%, 

Please add 25p 
p &p and VAT at 
ppropriate rates. TECHNOMATIC LTD appropriate 

Govt., Colleges, etc. 17 BURNLEY ROAD 
orders accepted. 
Callers welcome LONDON NW70 
MON.FRI 9.30.5.30 
SATURDAY 10.30-4.30 Tel: (01) 452 1500 Telex: 922800 

OPTO- ELECTRONICS 
2N5777 45p ORP12 917p ORP61 lop 
OCP71 130p ORP6090p TIL78 70p 

Elecironics. 
Make a job of if.... 
Enrol in the BNR & E School and you'll have an entertaining 
and facinating hobby. Stick with it and the opportunities 
and the big money await you, if qualified, in every field of 
Electronics today. We offer the finest home study training 
for all subjects in radio, television, etc., especially for the 
CITY AND GUI LDS EXAMS (Technicians' Certificates); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE; 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. 
Also courses in Television; Transistors; Radar; Computers; 
Servo -mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam successes. We are the only privately run 
British home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without 
any obligation. 

NMI - GEM MOM -MIN 
Brochure without obligation to: 

Become a 
Radio Amateur. 
Learn how to become a radio- amateur in 

contact with the whole world. We give 

skilled preparation for the G.P.O. licence. - r - - 8® NEW MINN i I® 
WL 3/79 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS 

Block caps please 

BUM MIN SINN RIM MINN MIS MIN NMI Mal NMI MOM - - MOM gnu ®NNE me 

Practical Wireless, March 1979 

i 
i 

67 

www.americanradiohistory.com

www.americanradiohistory.com


Logically laid out to accept both 0.3" and 0.6" pitch DI L packages 
as well as Capacitors, Resistors, LED's, Transistors and components 
with leads up to .85mm dia. 

500 individual connections in the central breadboarding area, 
spaced to accept all sizes of DIL package without running out of 
connection points. 

4 Integral Power Bus Strips around all edges for minimum inter- 
connection lengths. 

Double- sided, nickel silver contacts for long life (10K insertions) 
and low contact resistance (G 10m.ohms) 

Easily removable, non -slip rubber backing allows damaged contacts 
to be rapidly replaced. 

What other breadboarding system has as many individual contacts, 
offers all these features and only costs £5.80 inclusive of VAT and 
P.P. - NONE. 

At £5.80 each The EuroBreadBoard is unique value for money. 
At £11 for 2 The EuroBreadBoard is an indispensable design aid. 

Snip out and Post 
David George Sales, r/o 74 Crayford High St., Crayford, Kent, DAI 4EF 

David George Sales 
r/o 74 Crayford High Street, 
Crayford, Kent, DA1 4EF. 

Please send me 1 EuroBreadBoard @ £5.80 Please 
or 2 EuroBreadBoards @ £11.00 Tick 

(All prices include VAT and P.P., but add 15% for 
111 

overseas orders). 

Name , 
Company , 
Address , 

Tel. No. PW379 I 
® Please make cheque /P.O.'s payable to David George Sales , 
68 

MAIL ORDER DEPT. 

CRESCENT RADIO LTD 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON N22 4SJ.. 01 -888 3206 

"FLIP" 
PUSH BUTTON HEADS OR TAILS 

Complete kit and full instructions supplied. 
A pocket game, easy to build and great to play. 
KIT PRICE = £5.25 + 8% VAT. Post free. 

75 OHM 
21" 157mm) LOUDSPEAKER BARGAIN 

This ever popular many project loudspeaker. 
Only while stocks last. 65p + 123-% VAT. 

REAR SHELF CAR SPEAKERS 
5W 8 ohm good quality car stereo 
loudspeakers. 
Still only £3.75 + 121% per pair. 

HEAVY DUTY XOVER 
2 WAY 8 OHM 

A 2 way 8 ohm H/D Xover suitable 
for LIS systems up to 100 watt. 
Fitted with screw terminals for 
input and a three position 'HF 
LEVEL' switch which selects either 
Flat, -3dB or -6dB. 

ONLY £3.00 + 8% VAT 

A CRESCENT SUPERBOY 
Goodmans 5" 8 ohm long throw 
H/D loudspeaker. 
Mounting plate is integral with L/S 
chassis and has fixing holes with 
centres spaced at 5 }" (diagonally). 

ONLY E5.00 + 121% VAT 

CR. 3000. SCREWDRIVER SET 

11E) £1.75p. 
+ 8% VAT 

In neat plastic case. Consists of:- awl, 
jewellers screwdriver, watchmaker's 
screwdriver, radio screwdriver, phillips 
screwdriver. All fit into master swivelling 
handle. 

CR.4110. DESOLDERING PUMP i - -_ -- ONLY £6 
+ 8% VAT 

High suction pump with automatic ejec- 
tion. Knurled, anti corrosive casing. Teflon 
nozzle. 

CR. LV1. 12v DRILL 414 
6 

£12.00p. 
+ 8% VAT 

BRITISH MADE "Versadrill", 12 volts DC. 
Compact battery operated power tool, suf- 
ficiently powerful to perform all the 
operations associated with 240v drills. 
Dimensions:- 150 x 50mm (dia.) 

LOUDSPEAKERS 4- 8% VAT 
12" "McKENZIE" 8 ohm 75W 

Bass E23.62 
12" "McKENZIE" 8 ohm 75W dual 

cone E23.62 
12" "McKENZIE" 8 ohm 75W 
general purpose £18.75 
12" "GOODMANS" 'Audiom 12P' 
8 ohm 50W £23.73 
12" "FANE" POP 33T 16 ohm 33W 

E12.92 
12" "FANE" POP 50/2 16 ohm SOW 

LIS70 

P A P. Orders up to £5, add 30p. Orders 
£5 -£10, add 50e. All orders over £10 
post Creel Please add V.A.T. as shown. 
S.A.E. with all enquiries please. 

Personal callers welcome at: 21 Green Lanes, Palmers Green N I3 
Also 13 South Mall, Edmonton Green, Edmonton. 

STEPHENS-JAMES LIMITED 
COMMUNICATION ENGINEERS 

47 WARRINGTON ROAD, LEIGH WN73EA 
ENGLAND 

Telephone 10942) 676790 

Everything for the Short Wave Listener. 
We stock receivers and listening aids by most of the world's leading manufacturers. 
Full range of VHF receivers- transceivers. Mobile equipment pre - 
selectors- filters- antennas. Stabilised powersuppliesfrom 2 to 20Amp. 
Antenna switches- converters.Aluminiummasts- clamps. Antenna rotators. 

Vaesu TRIO 
FRG7-FRG7000-FR101 R-300-R599D-R820S 

Drake 
SSR -1 *SPR4 *R4C* 

Secondhand Equipment 
Our secondhand equipment stock changes 
daily. Send S.A.E. for latest price list. Part 
exchanges welcome. 
Access -Barclaycard and H.P. facilities. 

Antenna Multituners 
Designed and manufactured by ourselves. 
Over 1000 sold in over 50 countries. 

Mkt covers 550 Khz 30Mhz £25.00 
Prices include VAT and postage. 

SOUTHERN VALVE CO. NEW BARNET,,RHE TS. 
ROAD, 

Telephone 01-440 /8641 MAIL ORDER ONLY. MINIMUM ORDER 80p 

All New 
6%Allowed 

NOTE 

Some leading makes available. 
and Boxed. "Quality" Branded 

VAT invoices issued on request. 
Valves. Guaranteed 3 months. BVA etc. 

Already deducted from our Prices! 
Correct only at time of going to press. 

in lieu of Guarantee! 
:: PLEASE VERIFY CURRENT PRICES. 

DY86/7 53p 
DY802 53p 
ECC81 54p 
ECC82 60p 
ECC83 60p 
ECC85 50p 
ECH81 55p 
ECH84 85p 
ECL80 52p 
ECL82 62p 
ECL86 70p 
EF80 41p 
EF85 45p 

EF86 55p 
EF89 55p 
EF183 55p 
EF184 55p 
EH90 60p 
EL34 £1.85 
EL84 50p 
EL509 £2.90 
EM84 90p 
EY86 -7 46p 
EY500A £1.60 
EZ80 42p 
EZ81 44p 

GY501 £1.40 
PC86 78p 
PC88 78p 
PC97 75p 
PC900 65p 
PCC84 35p 
PCC85 50p 
PCC89 50p 
PCC189 55p 
PCF80 80p 
PCF86 60p 
PCF200 £1.60 
PCF801 60p 

PCF802 80p 
PCF805 £1.70 
PCF806 75p 
PCF808 £1.70 
PCL82 63o 
PCL83 90p 
PCL84 65p 
PCL805 I 
PCL85 f 85t' 
PCL86 80p 
PCL200 £1.40 
P0500 £3.60 
PFL200 £1.35 

PL36 £1.00 
PL81A 65p 
PL83 50p 
PL84 50p 
PL500 I 
PL504f £1'15 
PL508 £1.60 
PL509 £3.05 
PL519 £3.30 
PL502 £2.80 
PY88 85p 
PY800 63p 
PY801 63p 

PY500A £1.80 
UBF89 42p 
UCC85 50p 
UCH81 58p 
UCL82 72p 
UCL83 £1.00 
ÚF89 52p 
UL41 90p 
ÚL84 90p 
ÚY85 60p 
U25 
U26 660p. 

We 

Items in stock 

STOP PRESS! 
STOCKISTS 
"MICRO" "AERIALI 
SIZE 1 "x 3" 

ENQUIRIES 

offer return of post 
Post free over £20. 
at time of going 

service. CVVO ONLY, No C.O.D. 
£6 to £20 -80p (max./ 
to press but sablent to 

if unavoidable. 

MANY OTHERS 
AVAILABLE 

possible market fluctuations 

One valve Large valves 2p each extra. 

S.A.E. PLEASEI 

12'%v i 
(same prices) 

post 13p, each extra valve 6p. 

AND ENQUIRIES. 
INCLUDE VAT@ 

TRADE and RETAIL 

MAX 75p. LISTS 
ALL PRICES 

WELCOMED FROM 

Practical Wireless, March 1979 

www.americanradiohistory.com

www.americanradiohistory.com


A breadboard as 
big as our ideas. 

EXPERIMENTOR 325 £2.54 EXPERIMENTOR 650 £4.70 

The idéal Breadboard for 1 chip circuits. Perfect for checking out Microprocessors. 

Accepts 8, 14, 16 and up to 22 pin IC's. EXP 650 has 270 contacts including two 

Has 130 contact points including two 20 -point bus -bars with 0.6" centres. 

10 -point bus -bars. EXPERIMENTOR QUAD BUS 

EXPERIMENTOR 600 £7.88 
STRIP £3.29 Need more bus -bars, clip 
on an EXP 4B and you have four 40 -point 

The Breadboard for quick construction of bus -strips with 8 -, 12- and 16 -line 
Microprocessors and other circuits. address, create data -buses by combining 
EXP 600 has 550 contacts including two EXP 4B, Bus Strips. 
40 -point bus -bars with 0.6" centres. 

No soldering simply plug all 
standard components in and out, nickel - 
silver contacts allow Breadboard and 
components to be used over and over 
again without damage. 

Adaptable accepts any 
component without adaptors or jumper 
leads, use 22 -30 gauge solid wire for 
jumper leads. 

Mix and Match large and small 
chips in the same circuit. Use 300 series 
for smaller and 0.3" pitch DIP's. 600 series 
for Microprocessors with 0.6" centre 
channel for full fan -out with larger chips. 

Smallest to Biggest, remember 
CSC's Breadboards "snap- lock" together 
so you can start with a small idea and 
expand your ideas to as Big a 
Breadboarding area as you like. 

Easy Permanent Mounting, 
using four screws from front or six self - 
tappers from rear. Vinyl- insulated backing 
lets you fasten to any surface. 

EXPERIMENTOR 350 £4.21 
EXP 350, specifically designed for the 
hobbyist working with up to 3 x 14 DIP 
IC's. With 270 contact points including two 
20 -point bus -bars the EXP 350 accepts 
any size DIP with 0.3" spacing. 

Marked Contact Points transfer 
component by component from 
letter /number position on Breadboard to 
finished P.C. Board or Wiring Table. 

Ruggedly built of abrasion - 
resistant materials that withstand 100 °C. 

Pick any project that you want to build, or any part 
of a project that you want to test or modify. 
Count up the number of IC's you need for the 
project. 
Then simply look up in the box opposite the 
Breadboard you require. 
If you need more than two bus -bars simply add the 
correct number of Quad -Bus Strips. GET 
STARTED NOW FOR AS LITTLE AS £2.54. 

How to order. Telephone 0799 21682 and give your Access, 

American Express or Barclaycard number, and your order will be in 

the post that night. Or send your order, enclosing cheque, postal 
order, or stating credit card number and expiry date. 

For full catalogue showing all CSC products for the engineer and 
hobbyist send large S.A.E. 

EXPERIMENTOR 300 £7.29 
The hobbyists ideal Breadboard, accepts 
6 x 14 DIP or 5 x 16 DIP, has 550 contact 
points including two 40 -point bus -bars, 
accepts any size DIP with 0.3" spacing. 

Tailor -Made Breadboards e.g. 
a project requires up to 5 x 14 DIP chips 
and needs up to six bus -bars. Which to 
buy? Easy from the table below select an 
EXP 300 plus an EXP 4B, total cost 
£ 10.58. 

MODEL NO. NUMBER OF 
CONTACT HOLES 

IC CAPACITY 
(14 -pin DTP's) 

UNIT PRICE 
(includes Post & VAT) 

EXP 300 550 6 £7,29 

EXP 600 550 use with 0.6" PITCH DIP's £7.88 

EXP 350 270 3 £4.21 

EXP 650 270 use with 0.6" PITCH DIP's £4.70 

EXP 325 130 1 £2.54 

EXP4B FOUR 40 -point Bus -Bars 3.29 

CONTINENTAL SPECIALTIES CORPORATION 
Europe, Africa, Mid -East: CSC UK LTD. Dept. 6K, 
Shire Hill Industrial Estate, Units 1 and 2 
Saffron Walden, Essex CB 1 1 3AQ 
Telephone Number: SAFFRON WALDEN 21682 
TLx 817477 

TO ALL TRADERS, MAIL ORDER HOUSES 
CONTACT MRS TINA KNIGHT FOR "PROFIT- PACKAGE" DETAILS 
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The latest kit 
in n! 

- - ten 

FF1 
Fidelity Fastenings FF1 is a 
precision made, vibration 
damped wall fastening for 
Hi -Fi and Stereo Speakers of *precision cast 
up to SOlbs weight each. mounting 
Almost undetectable when brackets. 
fitted, the FF1 allows easy -c 
adjustment of speaker angle, *Rubber friction 
and the rubber mounting mounting for 
ensures that they do not move complete 
accidentally. Speakers can also stability. 
be quickly and easily lifted off 

adjustment for dusting, cleaning and of angle for 
redecorating. precise stereo 
Available from all good Audio, image. 
Hi -Fi and electrical shops at 

*Holds up to 
501bs weight 
per speaker. 

the quickest fitting 
CLIP ON 
capacitive discharge 
electronic ignition 
in KIT FORM 

Smoother running // 
Instant all- weather starting 
Continual peak performance 
Longer coil /battery /plug life 
Improved acceleration /top speeds 
Optimum fuel consumption 

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic 
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be 

assembled in two or three hours and fitted in 1; 3 mins 
Because of the superb design of the Sparkrite circuit it completely eliminates 
problems of the contact breaker. There is no misfire due to contact breaker 
bounce which is eliminated electronically by a pulse suppression circuit which 
prevents the unit firing if the points bounce open at high R.P.M. Contact breaker 
burn is eliminated by reducing the current to about 1 /50th of the norm. It will 
perform equally well with new, old, or even badly pitted points and is not 
dependent upon the dwell time of the contact breakers for recharging the system. 
Sparkrite incorporates a short circuit protected inverter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of blowing the 
transistors or the SCR. Most capacitive discharge ignitions are not completely 
foolproof in this respect). The circuit incorporates a voltage regulated output for 
greatly improved cold starting. The circuit includes built in static timing light, 
systems function light, and security changeover switch. All kits fit vehicles with 
coil /distributor ignition up to 8 cylinders. 

THE KIT COMPRISES EVERYTHING NEEDED 
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat 
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed 
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon 
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated 
installation instructions. 
NOTE - Vehicles with current impulse tachometers (Smiths code on dial RV 1) 

will require a tachometer pulse slave unit. Price £3.85 inc. VAT, post Et packing. 

Electronic Design Associates, 82 Bath Street, Walsall, WS! 30E U.K. on(y. 

1 
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Electronics Design Associates, Dept. PW3 

82 Bath Street, Walsall, WS1 3DE. Phone: (9) 614791 

Name 

Address 

Phone your order with Access or Barclaycard 

Inc. V.A.T. and P.P. QUANTITY RIO'S. 

X4 HIT £16.65 
TACHOPU LSE 

SLAVE UNIT £3.85 
Please state polarity pos. or neg. earth 

Access or Barclaycard No. 

Send SAE if brochure only required. 

chequeiPO's le 

L 
Cheque No. 

J 

in case of difficulty, 
direct from the 
manufacturer at £6.89 
inc P &P C_ 

-__ PRECISION AUDIO PRODUCTS 
FROM THE 

NUMBER 
BEHIND 
MOST 
LEADING 
MAKES OF 
HIFI 
SPEAKER 
SYSTEMS. 

I he. Ridgcµdp..lecr; Buckinghamshire 
Iei: 10753) 654222 

BUILD -IT- YOURSELF 

NEW BASIC 
TEST 

SERVICING 
GEAR KIT 

INSTRUMENTS WITH 
EASY STAGE BY STAGE BUILDING 
INSTRUCTIONS -IDEAL FOR THE AMATEUR 

MULTI RANGE TEST METER 
A general purpose meter covering all usual 
ranges of A.C. and D.C. volts current and 
resistance measurements 

AUDIO SIGNAL GENERATOR 
New design covering 10Hz to 10KHz 
and variable output. Distortion less than 
0.01% Ideal for HIFI Testing. 

OSCILLOSCOPE 
A basic 3" general purpose cathode ray 
oscilloscope for simple testing and 
servicing work. Sensitivity 0.3 volts/cm 

r.--SEND NOW FOR FREE DETAILS 
W03/79 

I To LERNAKITS, P.O. Box 156, Jersey. ' 

Name I 

Address I 

I I 

L__ ____ J 
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15 -240 Watts! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 80 

HY50 
25 Watts 
into 8Q 

HY120 
60 Watts 
into 80 

HY200 
120 Watts 
into 8sß 

HY400 
240 Watts 
into 4c 

POWER 
SUPPLIES 

The HY5 is a mono hybrid amplifier ideally suited for all applications. An common input 
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved 
either by a multi -way switch Or direct connection to the appropriate pins. The internal volume 
and tone circuits merely require connecting to external potentiometers (not included). The HY5 
is compatible with all I.L.P. power amplifiers and power supplies. To ease construction and 
mounting a P.C. connector is supplied with each pre -amplifier. 
FEATURES: Complete pre -amplifier in single pack -Multi- function equallzáfion -Low noise 
-Low distortion -High overload -Two simply combined for stereo. 
APPLICATIONS: Hi -Fi- Mixers- Disco -Guitar and Organ -Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick -up 3mV; Ceramic Pick -up 30mV; Tuner 100mV; Microphone tOmV: 
Auxiliary 3- 100mV; input impedance 4.7kí at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz; Bass ± at 100Hz. 
DISTORTION. 0.1 N at 1kHz. Signal /Noise Ratio 68dB. 
OVERLOAD. 38dB on Magnetic Pick -up. SUPPLY VOLTAGE ± 16 -50V. 
Price £6.27 + 78p VAT P &P free. 

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short 
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6 

capacitors, mounting kit, together with easy to follow construction and Operating instructions. 
This amplifier is ideally suited to the beginner in audio who wishes to use the most up -to -date 
technology available, 
FEATURES: Complete Kit -Low Distortion -Short, Open and Thermal Protection -Easy to 
Build. 
APPLICATIONS: Updating audio equipment- Guitar practice amplifier -Test amplifier - 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. into 812: DISTORTION 0-1% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz -16kHz -3dB. 
SUPPLY VOLTAGE± 18V. 
Price £6.27 + 78p VAT P &P free. 
The HY50 leads I.L.P.'s total integration approach to power amplifier design, The amplifier 
features an integral heatsink together with the simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that it must be one of the most 
reliable and robust High Fidelity modules in the World. 
FEATURES: Low Distortion- Integral Heatsink -Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power Hi -Fi systems -Low power disco -Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4 -16o DISTORTION 0.04% at 25W 
at 1kHz 
SIGNAL /NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz -45kHz -3dB. 
SUPPLY VOLTAGE f 25V SIZE 105 50 25mm 
Price £8 18 + £1.02 VAT P &P free 
The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting 
requirements including load line and thermal protection this amplifier sets a new standard in 
modular design. 
FEATURES: Very low distortion -Integral heatsink -Load line protection -Thermal protec- 
tion -Five connections -No external components 
APPLICATIONS : Hi -Fi -High quality disco -Public address -Monitor amplifier- Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into 852 LOAD IMPEDANCE 4 -1652 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL /NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE 
*25V 
SIZE 114 50 85mm 
Price £1901 + £1 52 VAT P &P free. 
The HY200 now improved to give an output of 120 Watts has been designed to stand the most 
rugged conditions such as disco or group while still retaining true Hi -Fi performance. 
FEATURES: Thermal shutdown -Very low distortion -Load line protection -Integral heatsink 
-No external components 
APPLICATIONS: Hi -Fi- Disco- Monitor -Power slave -Industrial -Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4 -1652 DISTORTION 0-05% at 100W 
at 1kHz. 
SIGNAL /NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 50 85mm 
Price £2799 + £2.24 VAT P &P free. 
The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W into 452! It has been designed 
for high power disco address applications. If the amplifier is to be used at continuous high 
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest 
of the family to lead the market as a true high power hi- fidelity power module. 
FEATURES: Thermal shutdown -Very low distortion -Load line protection -No external 
components. 
APPLICATIONS: Public address -Disco -Power slave -Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS into 412 LOAD IMPEDANCE 4 -1612 DISTORTION 0-1% at 240W 
at 1kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
±45V 
INPUT SENSITIVITY 500mV SIZE 114 100 85mm 
Price £3861 + £3.09 VAT P &P free. 

PSU36 suitable for two HY30's £6.44 plus 81p VAT. P/P free. 
PSU50 suitable for two HY50's £8.18 plus £102 VAT. P/P free. 
PSU70 suitable for two HY120's £1458 plus £1.17 VAT. P/P free. 
PSU90 suitable for one HY200 £1519 plus £1.21 VAT. P/P tree. 
PSU180 £25 -42 + £2.03 VAT. 
B1 £0.48 + £0.06 VAT. 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD. 

I.L.P. ELECTRONICS LTD., 

CROSSLAND HOUSE, NACKINGTON, 

CANTERBURY, KENT, CT4 7AD. 
Tel: (0227) 64723. 
Rend No. 1032630. 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name and Address 

Signature 
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A NEW STAR ON 
THE WORLD'S 
HI-FI HORIZON. 

PwWINTON 
PW and T.&T. 
HAVE COLLABORATED TO BRING TO PW's READERS A WORLD 

FIRST ON THE HOME CONSTRUCTOR HI -FI KIT SCENE. 

Ted Rule, a member of the design team of T. & T. Electronics was com- 
missioned by P.W. to design a High Fidelity Stereophonic Amplifier in a 

form suitable for the Home Constructor which would supersede the 
now ageing "Texan ". 
This, bearing in mind the phenomenal success story of the Texan was a 

daunting brief for any design team, but we are both delighted and proud 
to announce that Ted as well as achieving his original design brief, has 
far exceeded it. 
Ted, (who has 30 years experience in Hi Fi design) has excelled himself 
in producing the P.W. WINTON amplifier, which we sincerely believe to 
BETTER SIGNIFICANTLY ANYTHING CURRENTLY AVAILABLE TO 
THE HOME CONSTRUCTOR IN THIS POWER RANGE. 
The almost unbelievable specification for this design (published in full in 
the WINTON article) was achieved by utilising the latest "state of the 
art" devices available including the revolutionary POWER MOS-FETS 
developed by HITACHI Ltd., and BI -FET Op Amps from TEXAS. 
The HITACHI research has we feel rendered the use of Bi -Polar Power 
Output Transistors obsolete in any design which has any pretentions 
towards true HIGH FIDELITY. 
Because we are so excited at the performance obtainable, and to avoid 
disappointment caused by the use of sub -standard components, we 
have decided to market a complete kit of parts to ensure that the Home 
Constructor can achieve the same superb results. 
As with Rolls -Royce quality doesn't come cheaply, and we make no 
apologies at all for the fact that our kit costs a bit more than the average 
Bi -Polar design, we firmly believe that the standard of reproduction ob- 
tainable is a reflection in part of the quality of the components used in 
the kit, and that discerning Audiophiles the world over will recognise the 
inescapable truth that today you usually get just what you pay for. 
The WINTON Kit is available in the following form:- 

Price Inc. 
V.A.T. & 
carriage. 

Pack (A) Capacitors & Fixed Value Resistors £21.45 
Pack (B) Switches, Potentiometers, Pre -Sets & Knobs - £13.26 
Pack (C) Printed Circuit Board, and Terminal Pins £8.10 
Pack (D) Hardware Pack, consisting of Chassis, Heat Sinks, 

Cabinet, Screws, Wire, Fuseholders etc., and a 

Brushed Aluminium Fascia Front Panel. £32.99 
Pack (E) Semiconductors (including HITACHI MOS Power 

Fets) £30.53 
Pack (F) Toroidal Mains Transformer £17.22 
Complete Kit of all parts necessary to build the WINTON £120.00 

ORDER WITH COMPLETE CONFIDENCE (Cash with order please) 
FROM:- 
T. & T. ELECTRONICS. GREEN HAYES, SURLINGHAM LANE, 
ROCKLAND ST. MARY, NORWICH, NORFOLK. NR14 7HH. 
PLEASE ALLOW 28 DAYS FOR DELIVERY. 
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L_NO D1SCO SYSTEM IS 
COMPLETE WITHOUT... 

CITRONIC MM 313 MIXER 

PIEZO HORNS 
FANTASTIC SPECIAL OFFER 

TO READERS OF PRACTICAL 
WIRELESS 
Tweeters for your disco, PA 

system or Hi -Fi, Frequency range 5K -20K. 
No X over required. They can be used in 
any PA system up to 100W. Why pay more? 

OUR PRICE ONLY £4.99 each IP &P35p each) 

PROJECTORS 
SOUIRE.MULTIFECT 150 - including rotator and effects 

wheel. A truly versatile projector 
which uses a powerful 150W 
Tungsten bulb, all effects 

attachments simply slot in ready for use. 

A BARGAIN AT £40.50 (P &P c1.o0) 

Ideal for the DIY enthusiast building up a complete disco 
system. 4/6 ch. mono, inc. LED indicators, connections 
via phono sockets at rear.Bargain price, including PSU 

£80.46 inc. VAT ( P.P. £1.501 

BULGIN OCTAL PLUGS 
AND SOCKETS 
There's always hundreds of Bulgin 
Octal multiway plugs and sockets in stock at 
Roger Squirts. Each pin rated 6A. Perfect for 
your Sound to Light System. P552 SOCKET 

£0.65 (P &P 35p) P551 PLUG £1.84 (P &P 35pí 
Carriage on 10 or more nominal C 1.00 Also available 
8 -way multicore cable It Amps per core) ex stock. 
00.65 per metre. Please phone for carriage quote. 

PLUS MANY DISCO ACCESSORIES 
All Roger Squire's shops have a 

service department which carries large 
stocks of DISCO SPARES & ACCESSORIES. 

For example: Fane and H .'H Disco Speakers 
12" and 15" BSR and Garrard decks //. Plus sockets, Fuses, 

-- - -- at discount prices. Plugs, etc etc. 

STARLITE 250 
An exclusive new line 
to Roger Squire's Disco 

Centres. Superb high powered 
250 W quartz halogen hull], fan 

cooled, accepts wide range of multifect 
attachments. Unique connection slot for 
orbit prism revolvers. Only 

£65.00+ VAT 
attachments extra 

Personal callers: ROGER SQUIRE'S DISCO CENTRES 
LONDON: 175 Junction Road, Tufnell Park N19 500 01- 272 7474 Open from 10 -5 Tues -Sat 

BRISTOL: 125 Church Road, Redfield, Ord. 555 9J6 0272-550550 
10 -8 Weds. 

MANCHESTER: 251 Oeansgate M34EN 061. 831 7676 
Closed Mondays. 

Tel, 041 946 3303 
GLASGOW: 1 Queen Margaret Rd., (off Queen MargaretDdye) Kelvinside, Glasgow G206DP 

V A L LV 
A1065 1.25 
ARS 0.60 

ßflP4 0.50 
812H 3.00 
CY31 0.50 
GAM 0.60 
DET22 19.50 

OF96 0.60 
0H76 0.40 
0K96 0.80 
DL92 0.50 
OY86/87 0 55 
DY802 0.55 
E551 7.50 
E88 CC/01 1.30 
E180CC 1.30 
6180E 6.00 
El 82CC 3.50 
EA78 2.00 
EA5C00 0.50 
EB91 - 0.40 
EBC33 1.00 
E5F80 0.50 
EBF83 0.50 
EBFa9 0.50 
EC52 0.40 
ECC81 0.55 
ECC82 0.50 
ECC83 1.15 
ECC84 0.45 
ECC85 0.50 
ECC86 1.25 
ECCBB 0.60 
ECC189 0.80 
ECF80 0.50 
ECF82 0.45 
ECF801 0.75 
ECH34 0.95 
ECH35 1.50 
ECH42 0.85 
ECH81 0.45 
ECH84 0.95 
ECL80 0.60 
ECL82 0.55 
ECL83 1.20 
ECL85 0.65 
ECL86 0.55 
EF370 1.50 
EF39 2.90 
EF40 0.70 
EF41 0.75 

V E S E S 
EF80 0.40 
EF83 1.50 

EF96 0.55 
EF91 0.65 
EF92 0.75 
EF95 0.45 
EF183 0.65 

EF184 1.60 
EF804 2.00 
EFL200 0.75 
EH90 0.60 
EL32 0.90' 
EL34 2.20 
E137 3.00 
EL41 0.90 
EL81 1.05 
EL82 0.60 
EL84 0.60 
EL86 0.95 
E190 1.30 
EL91 1.60 
EL95 0.70 
EL504 0.80 
EL802 1.50 
EL822 3.00 
EM31 075 
EMBO - 0.60 
EM81 0.60 
EM84 0.40 
EM87 1.00 
EY51 0.45 
EY81 0.45 
EYS6/87 0.55 
EY88 0.55 
EZ00 0.45 
EZSI 0.60 
GY501 0.90 
5Z32 0,65 
0Z33 3.50 
6Z34 2.00 
6237 2.50 
KT66 4.00 
KT88 5.75 
MH4 1.00 
MI6 1.00 
052 0.55 
082 0.60 
PABC00 0.40 
PC85 0.50 
PC88 0.85 
PC88 0.75 

PCC89 0.55 
PCC189 0.65 
pCFBO 5.50 

pCF82 0.40 
PCf84 0.65 
PCF86 0.65 
PCF200 0.90 
PCF201 O.90 
PCF801 0.55 

PCF802 0.65 
PCF805 1.80 
PCF806 0.85 
PCF8088 1.80 
PCH2O0 0.80 
PCL01 0.60 
PCL82 0.65 
PCL84 0.70 
PCLe6 0.70 
PCL805/a5 

0.75 
P0500 3.25 
PFL200 1.35 
P136 0.80 
PL81 0.75 

251 

0.85 

00 
026 0.85 
U27 1.00 
U191 0.75 
U281 0.50 
0301 0.50 
U801 0.80 
UABC80 0.60 
UAF42 0.75 

U6F30 o.55 
UBFS9 0.50 
UBLI 1.00 
UBL21 0.75 
00084 0.60 
00085 0.50 
UCF80 .0.80 
UCH81 0.60 
sciai 0.75 
UF41 0.80 
UFSO 0.45 
UF85 0.50 
UL41 0.75 
0184 0.75 
UMSO 0.60 

354 0.85 
5B/2544M6.50 
58/255M 6.50 
58/259M 6.50 

5U4GY 
10.95 

5V4G 0.65 
5Y35T 0.65 
5Z3 1.00 
5Z4G 0.70 

5Z40T 0.75 
6587 0.60 
6AC7 0.60 
6AH6 0.70 
6AK5 0.55 
65K8 0.40 
6AL5 0.40 
6AL5W 0.65 
6AM5 1.60 
6AM6 0.65 
BANS 0.85 
osos 1.30 6,w 0.85 

6AS6 0.80 

6J5W5 0.75 
6J5GT 0.55 
6J6 0.50 

VI 0.75 
6J7G 0.50 

6K7G 0.35 
6K8GT 0.55 
6L6M 1.90 
6160T 0.90 

6118 0.60 
6L020 0.50 
607G 0.80 
6L7G 0.65 
6SA7 0.65 
6607 0.75 
6SJ7 0.70 
6aJ7GT 0.50 
8897 5.55 
6517GT 0.70 
6SN76T 0.75 
6507 0.75 
6V6GT 0.80 
6X4 0.60 
6X5GT 0.55 
6Y6G 0.95 
6Z4 0.65 
6-3012 0.90 
787 0.80 
7V4 0.80 
902 0.60 
906 0.75 

IoF18 0.60 
10P13 0.60 

10.60 
12AT6 0.45 
12ßT7 0.55 
12AU7 0.50 
12AV6 0.70 
12AX7 0.50 
125A6 0.50 
126E6 0.60 
120M7 0.60 
12,"3 0.55 
12Ei 4.25 
12JSGT 0.40 

12K7GT 0.60 
12K8GT 0.70 i 2075 0.50 
12SC7 0.55 
12347 0.70 

12 47 0.40 
1306 0.60 
1457 1.00 
19A05 0.75 

1906 16.00 
19H5 17.00 
2001 0.60 
20F2 0.60 
20L1 1.00 
20P1 0.40 
20P3 0.60 
20P4 1.10 
20P5 1.00 
2516GT 0.80 
25240 0.70 
30C15 1.00 
30C17 1.10 
30C18 see 
PCF805 

30F5 1.00 
30E12 1.20 
30E112 1.20 
30FL14 1.80 
30L15 1.00 
30117 1.00 
30P12 1.00 
30PL1 1.00 
3oPLi3 1.90 

30PL14 1.10 
3516GT 1.00 
35w4 0.60 

C5 0.70 
C06G 1.20 

::z401 

0.70 

1.00 
C1 0.80 

0.80 
0.75 

80 0.75 
8502 2.20 
723N8 11.00 
803 6.00 
005 18.00 
a07 1.00 
813 10.50 
8298 11.00 
832A 4.50 
866A 2.80 
931A 6.00 
954 0.50 
955 0.95 
956 0.50 
957 0.90 

Add 121% for V.A.T. 
6AT6 0.75 

6AU6 0.40 
6A96 0.50 

PL82 0.50 
PL83 0.50 
P184 0.65 
PL504 1.40 
P1508 1.30 
PL509 3.25 

2.80 
pLL80 1.80 
PY33 0.60 
PYSO 0.50 
PY81/800 0.55 
PY82 0.45 
PY83 0.50 
PY88 0.65 
PY500 1.35 
PY859 5.75 
PYS01 0.60 
0OV03-10 2.50 
005&3-12 2.50 
OOV06-405 

14_00 

0503-12 2.00 
SC1/400 4.00 
SC1/600 4.00 

UM84 0.40 
UY82 0.55 
UY85 0.50 
VR105/30 1.80 
50150/30 1.25 
X66 0.75 
X61M 1.50 
ZS000 3.00 
ZBOIU 3.50 

0900T 1.50 
1A3 0.60 
114 0.30 
185 0.55 
104 0.40 
185 0.40 
1T4 0.40 
154 0.60 
1026 1.10 
2021 0.55 
2K25 11.00 
252 0.80 
354 0.60 
306 0.40 
3021 20.00 

6AX5GT 1.00 

6B07A 0.60 
687 0.75 
6BÁ6 0.40 
66E6 0.50 
6BG6G 1.00 
68J6 110 
6607A 060.12A6 
6BR7 2.30 
66w7 100 
6C4 0.40 
6C6 0.55 
6CH6 3.00 
6CL6 0.75 
6CY5 0.90 
606 0.50 
6EA8 0.80 
6F6GB 0.90 
6r86 0.75 
6F12 0.65 
6F14 0.60 
6,15 0.80 
6F17 1.00 
6F24 0.90 
6F33 4.20 

POSTAGE: £1-£2 20p; £2-£3 300; £3-£5 40p; 
£5-£10 60p; over £10 free, minimum order £1. 
A lot of these valves are VALVES AND 
imported and prices 
vary for each delivery, TRANSiSTORS 
so we reserve the right Telephone enquiries 
to change prices for for valves, tranfesis- 

new stock when un- 749 '3934 t trade and 
avoidable. export 743 0899. 

COLO M O R 907353/ 
London 

(ELECTRONICS) LTD. 
170 Goldhawk Rd., London W.12 

Tel. 01-743 0899 
Open Monday to Friday 
9-12.30r I.30-5.30 p.m. 
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The professional scopes 
yoú've always needed. 

Super 6 

£162.00 plus VAT 

Super 10 

£219.00 plus VAT 

When it comes to oscilloscopes, you'll have to go a long way to 
equal the reliability and performance of Calscope. 

Calscope set new standards in their products, as you'll discover 
when you compare specification and price against the competition. 

The Calscope Super 1 0, dual trace 1 0 MHz has probably the 
highest standard anywhere for a low cost general purpose 
oscilloscope. A 3% accuracy is obtained by the use of stabilised 
power supplies which cope with mains fluctuations. 

The price £21 9 plus VAT. 
The Super 6 is a portable 6MHz single beam model with easy 

to use controls and has a time base range of 1 ps to 1 00ms/cm 
with 1 OmV sensitivity. Price £ 1 62 plus VAT. 

CALSCOPE DISTRIBUTED BY 
Marshalls Electronic Components, 
Kingsgate House, 
Kingsgate Place, 
London, N.W.6. 

Audio Electronics, Maplin Electronics Supplies Ltd. 
301 Edgware Road, London W.2. P.O. Box 3 
Tel: 01 -724 3564 Rayleigh, Essex. 
Access and Barclay card facilities Tel: 0702 715 155 
(Personal Shoppers) Mail Order 

CALSCOPE 

You know it's easy with Heathkit. 
Electronics Courses 

New series of courses on car 
electrical systems. 
New series of courses on electronic 
equipment. 
DC electronics. 

AC electronics. 
Semi- conductors. 
Electronic circuits. 
Digital techniques. 
Microprocessors. 

New Kits 
Line printer. 
Dual floppy disc. 

Dual trace 5MHz and 35MHz 
oscilloscopes. 

Memory expansion for digital trainer. 

2M hand -held transceiver. 

Practical Wireless, March 1979 

Heathkit self- instruction electronics courses are 
complete, low -cost learning systems. All you need is the 
will to learn and the Heathkit courses will teach you at 
your own pace. 

It's easy because the courses are based on step -by- 

step programmed instructions, with audio records (or 
optional cassettes), self evaluation quizzes to test your 
understanding, and interesting experiments that 
encourage you to learn the easy "hands -on" way with 
the optional Heathkit experimenter- trainers. 

Thousands of people just like you have already 
learnt electronics the easy Heathkit way -at home, 
in educational establishments and ¡gARycppp` 
in industry throughout the world. 

You'll find it easy too.Full I® 
details are in the Heathkit catalogue, 
together with hundreds of kits you 
can build yourself; for the home, 
car and workshop. 

Send for your copy now. 

To Heath (Gloucester) Limited, Dept 

send the 

PW 

item 

3/79, 
s I ha 

Bristol 

cke 

Roadd. 

Gloucester GL2 6EE. Please ve ti' 
Heathkit catalogue (enclose 20p in stamps). Computer 

brochure (enclose 20p in stamps). 

1 
1 

MEATH 

NB.If you are already on the Heathkit mailing list then you will automatically receive a copy of the latest Heathkit catalogue 

without having to use this coupon. Registered in England, number 606177. 

IN MOM 1111 III Ell NM INN III Ili Ell Ell III 
There are Heathkit Electronics Centres at 233 Tottenham Court Road, London (01- 636 7349) and at Bristol Road,Gloucester. (Gloucester 29451). 

1 

73 

www.americanradiohistory.com

www.americanradiohistory.com


NOTICE TO READERS 
When replying to Classified Advertisements 
please ensure: 
(A) That you have clearly stated your require- 

ments. 
(B) That you have enclosed the right remittance. 
(C) That your name and address is written in 

block capitals, and 
(DI That your letter is correctly addressed to the 

advertiser. 
This will assist advertisers in processing and 
despatching orders with the minimum of delay. 

Receivers and Components 

COMMUNICATION 
AM /CW /SSB /RECEIVER and preselector modules. 453.5 
kHz Mech Filter Modules 2.1 kHz BW, with diode -switching. 
CRYSTALS Brand new high precision HC33 /U: 1.0, 2.0, 
3.0, 1.008, 2.5625 MHz £3.35. 1.28 MHz £4.15. HC13 
100 kHz £3.25. HC18/U: 4.0, 5.0, 6.0, 7.0, 8.0, 10.0, 10.7, 
MHz £3.00. 18.0, 20.0, 38.6667, 48.0, 100.0, 116.0 MHz 
£3.50. HC25 /U 8.08333 MHz (S20) £3.00. Large stocks of 
standard frets for MPU etc. Any freq made to order 6 weeks 
from £3.75. 
WINKLE PICKERS Winkle out DX from the QRM with 
pin -sharp 250 Hz 8 -pole crystal CW filters specially 
manufactured to fit TRIO and YAESU: FT /FR -101, FT -301 
TS -520, TS -820. £25.90 each. All prices inc. VAT and UK 
post. SAE Lists. 

P. R. GOLLEDGE ELECTRONICS, G3EDW, Merriott, 
Somerset, TA16 SNS. Tel. 0460 73718. 

ATTENTION SWL'S & DXers. HIGH QUALITY, LOW 
COST equipment. ATU's PRESELECTORS etc., covering 
medium & short wave. S.A.E. Details. AMTEST, 55 Vaux- 
hall Street, Worcester WR3 8PA. 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacitors 16V, 25V, 50V. 0.47, 1.0, 2.2, 
4.7 & 10 mfds -5p. 22, 47 -5 }p. 150V -Sp). 100 -7p. 
(50V -8p). 220 -8p. (50V -1 Op). 470 -11 p. 
150V-1 8p ). 1000/15V-15p. 1000/2 5V-18p. 
1000/40V -35p. 
Subminiature bead tantalum electrolytic*. 01, 0.22, 
0.47, 1.0 at 35V & 4.7 at 6.3V -8p. 2.2/35V & 
4.7/25V -9p. 10/25V & 15/16V -12p. 22/16V, 33/10V, 
47/6V, 68/3V, 100/3V -14p. 
Subminiature Ceramic Caps. E12 Series 100V. 2% 10 
pf. to 47 pf. -3p. 56 pf. to 330 pf. -4p. 10% 390 pf. to 
4700 pf. -4p. 
Vertical Mounting Ceramic Plate Caps. 50V. E12 22 
pf. -1000 pf. -E6 1500 pf. to 47000 pf. -2p. 
Polystyrene E12 Series 63V. Horizontal Mtg. 10 pf. to 
1000 pf. -3p. 1200 pf. to 10000 pf.-4p. 
Miniature Polyester 250V Vert. Mtg. ES Series. 01 to 
0.1 -4p. .15 & 22 -5p. .33 & .47 -8p. 0.68 -11p. 
1.0 -140. 1.5 -20p. 2.2 -22p. 
Mylar (Polyester) Film 100V. Vertical Mtg. 001, 4)02, 
005 -3 }p. .01, 02 4 p.'04,'05 -5 }p. 

Miniature resistors Highstab. 5% E12 Series. 0.125W 
mixed metal /carbon film 100 -2M20 -1p. 025W car- 
bon film 10 -10M0 (10% over 1M El 1 -1p. (E24 series. 
in }W c. film 2.00 -2M00 only). 0.25W, 0.5W & 1W 
metal film 220 -2M20 -2p. 1 N4148 -2p. 
1 N4002 -4p. 1 N4006-6p. 1N4007-7p. BC107 /B /9, 
8C147/8/9, BC157/8/9, BF194 & 7 -9p. 8 pin l.c.'s 741 
Op. amp. -18p. 555 timers -24p. 20 mm. fuses 15, 25, 
5, 1.0, 2.0, 3.0 & 5A -3p. Printed circuit fuseholders for 
20 mm. fuses -5p. 400 mW. zener diodes E24 series 
2V7- 33V -13p. 

Prices VAT inclusive Post 10p. (Free over £4.00.) 
THE C.R. SUPPLY CO. 

127, Chesterfield Rd., Sheffield S8 ORN 

TUNBRIDGE WELLS COMPONENTS, BALLARD'S, 
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists. 
Enquiries S.A.E. 
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SMALL ADS 
The prepaid rate for classified advertisements 
is 22 pence per word (minimum 12 words), box 
number 60p extra. Semi- display setting £7.50 
per single column centimetre (minimum 2.5 
cms). All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed 
"Lloyds Bank Ltd ". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01 -261 5846) 

CONDITIONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1. Advertisements are accepted subject 
to the conditions appearing on our 
current advertisement rate card and on 
the express understanding that the 
Advertiser warrants that the advertise- 
ment does not contravene any Act of 
Parliament nor is it an infringement of 
the British Code of Advertising 
Practice. 

2. The publishers reserve', the right to 
refuse or withdraw any advertisement. 

3. Although every care is taken, the 
Publishers shall not be liable for clerical 
or printers' errors or their consequences. 

WIRELESS COMPANY cT4'e 

1920 to 1950 
Receivers, valves, components, service data, historical 
research books, magazines, repairs and restorations. A com- 
plete service for the collector and enthusiast of vintage 
radio. 
S.a.e. with enquiries and for monthly newsheet. 
THE VINTAGE WIRELESS COMPANY, 64, Broad 
Street, Staple Hill, Bristol BS16 5NL. Tel. Bristol 
565472. 

CODESPEED 
Electronic Mail Order 

TO3 HEAT SINKS ! ! !Two types of heat sink. Ex- 
equipment, but condition as new. Most still contain a 

power transistor (condition unknown). 'Christmas 
tree' type, 92 x 66 x 35 mm 2Op each. Rectangular 
type 130 x 63 x 32 mm 30p each.Please add 25p 
per heat sink post arid packaging. 
PACK M1 2 Calculator keyboards. Each has 17 
keys and two switches. Only £1.00. 
PACK M2 1 x 2102, a 1024 bit static RAM. The 
most popular of all RAM's in professional or amateur 
electronics. With data sheet £1.25. 
PACK M3 Build your own calculator! MM5725 
calculator chip and data book. INot compatible with 
Pack M1) £1.00. 
CALCULATOR PACK M4 Contains a production 
line reject calculator. Either fix them (not much 
wrong with some we checked) or strip them for 
spares (which ever part is defective the rest must be 
good value for money- case /keyboard/display /chi- 
p /PCB). We include all the info. we can find on 
repairing calculators. What a bargain at £2.50. 
PACK Cl 10 x 12 pin Hybrid circuits each contain- 
ing 16 resistors /capacitors. Useful values. Ideal for 
semiconductor circuits and PCB miniaturisation. 
With data. 10 hybrid circuits for 50p. 
PACK P1 An MM5330 Digital Voltmeter I.C. Now 
build your own digital multimeter or panel meter 
using this versatile chip. 
With data and circuit diagram £3.95. 
PACK T3 1 x MM5316 Digital Alarm Clock I.C. 12 
or 24 hour. Will drive LED, LCD or fluorescent dis- 
plays. With full instructions £2.75. 
PACK T4 1x 0.8" giant multiplexed red LED Clock 
Display. Common cathode. 34- digit with am /pm in- 
dicator. An excellent display for your digital clock 
project at only £3.95. 
PACK E2 An 8 digit calculator style Liquid Crystal 
display. 0.33" high digits with right hand decimal 
points and overflow indicator. With data. £2.95. 
PACK E3 Same as Pack E2 but with 0.5" high 
digits. £4.25. 
PACK E6 Contains a brand new 6 digit Texas In- 
struments LED display. Multiplexed with built-in 
bubble magnifiers. 0.1" high digits. Common 
cathode. £1.00. 
PACK E8 A miniature 5 digit, 7 segment 0.09" 
common cathode LED display, Mounted on 16 pin 
dual -in -line I.C. package. Terrific value at only 75p. 
Satisfaction guaranteed or return complete pack for 
replacement or refund. 

Postage and Packaging please add 25p 
(Overseas orders add 60p) 

For free catalogue send 
stamped addressed envelope 

CODESPEED, P.O. Box 23, 34 Seafield Road, 
Copnor, Portsmouth, Hants. P03 5BJ 

VALVES 
Radio -T.V. - Industrial - Transmitting 

Projector Lamps and Semiconductors 

We Dispatch Valves to all parts of the world by return of 
post, Air or Sea mail, 4000 Types in stock, 1930 to 1976. 
Obsolete types a speciality. List 30p. Quotations S.A.E. 
Open to callers Monday to Saturday 9.30 

Poe 

5.00 closed 
Wednesday 1.00. We wish to purchase all tys of new and 
boxed Valves, Projector Lamps and Semiconductors. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Wittering, 

Sussex P020 8BN 
West Wittering 2023 (STD Code 024366) 

D.V.M. THERMOMETER KIT 
Based on the ICL7106 single chip DVM 
the kit contains a 3 digit LCD, a PCB, 
ICL7106, and all components and in- 
structions to make a 0 -200mV FSD 
DVM. Components also supplied to 
enable this to be converted to a digital 
thermometer. Requires a 2mA 9V 
supply (PP3 battery). ONLY £21.99 

TOUCH CONTROLLED LIGHTING KITS 
Directly replace conventional light switches and control up 
to 300W of lighting. No mains rewiring. Insulated touch 
plates. Easy to follow instructions. 
NEW{ TD300K- TOUCHDIMMER. Single touchplate with 

alternate action. Brief touch switches 
lamp on and off, longer touch dims or 
brightens lamp. Neon lamp helps find 
the switch in the dark. £8.99 
Extension kit for TD300K permits 
operation from another location, two -way 
switching, etc. £1.50 

IsO o0K- TOUCHSWITCH- DIMMER -One alternate 
ON /OFF action. Small knob for presetting lamp 
brightness. £5.50 

TS300K -ON /OFF TOUCHSWITCH. Two touch - 
plates £4.30 

TSA300K- AUTOMATIC TOUCHSWITC H. Time delay 
variable 2 secs to 31 mins. £4.30 

LD300K -300W LIGHTDIMMER KIT £3.00 

24 HR. CLOCK- APPLIANCE TIMER KIT 
Switches any appliance of up to 1KW 
on and off at preset times once a day. 
KIT contains: AY -5 -1230 Clock/Ap- 
pliance Timer IC, 0.5" LED display, 
mains supply, display drivers, switches, 
LEDs, triac, PCBs and full 
instructions. £14.90 

White box 56 x 131 x 71 mm with red Acrylic 
window £2.20 
White box as above ready drilled for kit £2.50 
Ready -built in box, incl. mains cable £22.50 

400V PLASTIC 
TRIACS OPTO COMPONENTS 

3A 58p 
8A 74p 

12A 84p 

20A 165p 
25A 190p 
6` with trigger 80p 
8A 80p 
o isolated tab 

0.2" dia LEDS 
Red 12p (£1/101 
Green 20p 
Yellow 25p 
DL727 £1.50 
LCD0.5" £8.10 
LDR sim 

ORP12 Sop 
Neon Sp 

555 213p14 fl) 
741 22p15@£11 
LM3911 

Temperature 
control IC £1.00 

ZN1034E £1.80 
ICL7106 £9.25 
Tic 06D SCR 50p 
Disc 20p 
2N6027 34p 
AY -5 -1230 £4.50 

QUANTITY DISCOUNTS ON REQUEST 
ADD 8% VAT+ 25p P &P. Callers by appointment only. 

T. K. ELECTRONICS 
106 STUDLEY GRANGE ROAD, LONDON W7 2LX 

GRADE 1 semiconductors, passives, hardware, + security. 
Immediate services: -Texas 1N4148 £1.50 per 
100: -RCA. CD4001 /11 18p. -RCA. 741 8 pin dil. 
£1.00 per 5. -555 £1.00 per 4-CEH. PC. housings 60p. 
Capacitors, resistors, keyswitches, Texas IC. sockets, 
control -panels. S.A.E. brings complete catalogue: - CEH 
Audio -Visual (F), 48 Whistler Road, Tonbridge, Kent. 

Record Accessories 

STYLI for Hi -Fi. Music Centres. III. List free for S.A.E. 
also cartridges, leads, accessories. Details -FELSTEAD 
ELECTRONICS (PW), Longley Lane, Galley, Cheadle, 
Ches. SK8 4EE. 

Tapes 

Tapes. Low noise cassettes. Free library cases. Delighted or 
money back. C60 six or more 29p each. Sample 32p. No 
more to pay. A. W. & J. M. West, 56 Frankwell Drive, 

+Coventry CV2 2FB. 
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Service Sheets 

REG. OFFICE 148 QUEENS PARADE, NORTH EALING W5 3HU 

SERVICE SHEETS -COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders £1. Please send large Stamped Addressed Envelope. 

We cart supply manuals for most makes of Colour Television Receivers by return of post 
B.R.C. PYE ECKO PHILIPS ITT /KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON 

H.M.V. MARCONI AND MANY MORE 
Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply. Also comprehensive T.V. repair manuals 

by J. M. Court. S.A.E. for details. MAIL ONLY TO 

G. T. TECHNICAL INFORMATION SERVICE 
10 Dryden Chambers, 119 Oxford St., London WI R 1 PA 

SERVICE SHEETS, Radio, TV etc., 10,000 models. 
Catalogue 24p, plus S.A.E. with orders, enquiries. 
TELRAY, 154 Brook Street, Preston PRI 7HP. 

LARGE SUPPLIER OF 
SERVICE SHEETS 

and Colour Manuals, TV Mono Radios, Tuners, Tape Recorders, 
Record Players, Transistors, Stereograms, all at 75p each + S.A.E. 
except colour TV and Can Radios. State if Circuit will do, if sheets 
are not in stock. All TV Sheets are full lengths 24 x 12, not in 
Bits & Pieces. Free Fault Finding Chart or N Catalogue with 
order. 

C.CARANNA 
71, Beaufort Park, London, NW11 6BX 

01 -458 4882 

Educational 

WHETHER SEA -GOING OR SHORE- BASED, an ex- 
citing life awaits you as a Marine Radio Officer. Full details 
from The Principal, Barking College of Technology, 
Dagenham Road, Romford RM7 OXU (Tel: Romford 
66841). 

COLOUR TV SERVICING 
Learn the techniques of servicing Colour TV sets 
through new homestudy course approved by 
leading manufacturers. Covers principles, practice 
and alignment with numerous illustrations and 
diagrams. Other courses for radio and audio ser- 
vicing. Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. E277 Intertext House, London SW8 4UJ 

Tel. 01 -622 9911 (all hours) 
State if under 18 

TECHNICAL TRAINING 
Get the training you need to move up into a higher 
paid job. Take the first step now -write or phone 
ICS for details of ICS specialist homestudy courses 
on Radio, TV, Audio Eng. and Servicing, Electronics, 
Computers, also self -build radio kits. Full details 
from: 

ICS SCHOOL OF ELECTRONICS 
Dept. E277 Intertext House, London SW8 4UJ 

Tel. 01 -622 9911 (all hours) 
State if under 18 

CITY & GUILDS EXAMS 
Study for success with ICS. An ICS homestudy 
course will ensure that you pass your C. & G. 
exams. Special courses for: Telecoms, Technicians, 
Electrical Installations, Radio, TV & Electronics 
Technicians, Radio Amateurs, Full details from: 

ICS SCHOOL OF ELECTRONICS 
Dept. E277 Intertext House, London SW8 4UJ 

Tel. 01 -622 911 (all hours) 
State if under 18 

GO TO SEA as a Radio Officer. Write: Principal, Nautical 
College, Broadwater, Fleetwood FY7 8JZ. 

Ladders 

LADDERS varnished 22" extd. £30. Carriage £2.80. 
Leaflet. Also Alloy ext. up to 62;ít. LADDER CENTRE 
(WLS3), Halesfield (1), Telford. Tel: 586644. 

Wanted 

WANTED Constructor to assemble an electronic steam 
whistle and model train Chuffer. Full instructions and most 
parts supplied. N. Taylor. 27, Nethergate Street, Bungay, 
Suffolk. 
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BELL'S TELEVISION SERVICES for Service Sheets on 
Radio, TV etc., £1.00 plus S.A.E. Colour TV Service 
Manuals on request. S.A.E. with enquiries to B.T.S., 190 
King's Road, Harrogate, N. Yorkshire. Tel: (0423) 55885. 

SERVICE SHEETS for Radio, Television, Tape Recor- 
ders, Stereo, etc., with free fault- finding guide, from 50p and 
S.A.E. Catalogue 25p, and S.A.E. HAMILTON RADIO, 
47 Bohemia Road, St. Leonards, Sussex. 

Equipment Wanted 

mpfing prices- 
paid for 

scilloscopesSigrial Generators 
DVM's -Small Computers 

eceivers -Teletypes-VDU's etc. 

I _ Electronic Brokers Ltd 
4933 Pancras Road 
London NWI 2í1B 
Telephone 01-837 77í1 

For Sale 

BACK ISSUES FROM 1955. P.W.P.E. P.T. R.C. 35p plus 
post or exchange. Telephone Amersham 22434. 

NEW BACK ISSUES of "PRACTICAL WIRELESS" 
available 70p each, post free. Open P.O. Cheque returned if 
not in stock -BELL'S TELEVISION SERVICE, 190 
Kings Road, Harrogate, N. Yoàks. Tel: (0423) 55885. 

Price Post/Pack. 
Circuit Breakers 50A Triple Pole £5.00 £ 1.00 
30A 4 Pole 50V coil contactor £1.50 £1.00 
40A 3 Pole 24V coil contactor £1.50 £1.00 I 
Transformer 115V -230V Prim. 
950V -900V ct sec. £3.00 £2.00 > 
Collins output trans. 20,000 0 ct 
600 O ct 50p 50p ñ. 
Collins output trans. 12,000 Q ct 
600 ct 50p 50p 
Call and see our wide range of surplus electronic. equipment. 

Closed all day Tuesday. 

SKIPTON ELECTRONIC SUPPLIES 
29, Keighley Road, Skipton, Nr. Yorks. Tel. 0756 -4397. 

SEEN WHISTONS CAT? 5,000 odds and ends. 
Mechanical/Electrical Cat Free. WHISTON (Dept. PW), 
New Mills, Stockport. 

PRACTICAL WIRELESS. May 70 to Dec. 78. Perfect 
condition. Enquiries: 0782 321487. 

Books and Publications 

COMPREHENSIVE TV REPAIR INSTRUCTIONS for 
your net £5.00 with circuit (if requested). Free catalogue 
unique TV /other publications. AUSE (PW), 76 Church 
Street, Larkhal, Lanarkshire ML9 1HE. 

Build your own P.A., GROUP & 
DISCO SPEAKERS by R.F.C. 

Stephens 
Save money with this practical guide, Plans for t 7 different 
designs, Line source, I.B., Horn and Reflex types, for 8 " -18" 
drive units, £3.95 post free ($8 overseas). 
THE DALESFORÓ SPEAKER BOOK by R.F.C. 
Stephens. This book is a must for the keen home con- 
structor. Latest technology DIY designs. Plans for I.B., and 
Reflex designs for 10-100 watts. Also unusual centre -bass 
system. £2.20 post free ($5 overseas). 

VAN KAREN PUBLISHING, 
5 SWAN STREET, WILMSLOW, CHESHIRE. 

WHY NOT START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS. A genuine oppor- 
tunity to success. LARGE PROFITS. You can't help but 
make money if you follow the easy, step by step, instruc- 
tions in our fully illustrated manual showing how to rewind 
Electric Motors, Armatures and Field coils as used in 
Vacuum Cleaners, Electric Drills and Power Tools. NO 
PREVIOUS KNOWLEDGE IS REQUIRED, as the 
manual covers in 13 chapters, where to obtain all the work 
you need, materials required, all instructions, rewind charts 
and how to take data etc. A gold mine of information. How 
to set up your home workshop and how to cost each job to 
your customer. £4.00 plus 30p P &P. UK. CWO, to 
INDUSTRIAL SUPPLIES, 102, Parrswood Rd., 
Withington, Manchester 20, Dept. PW. 

RADIO BOOK SERVICE 
WORLD RADIO TV HANDBOOK 1978 EEAion íB-25 
50 CMOS IC Projects IR. A. Penfold) e1-05 
A Practical Introduction to Digital IC's £1 -05 
28 Tested Transistor Projectsle.TOeansl .. £1 -05 
50 Protects using Relays, SCR's & TRIAC's IF, G. Rayer) E1-20 
How to build your own Metal & Treasure Locators (F. G. Rayer) e1-10 
Practical Repair & Renovation of Colour TV's IC. F. Miller).. . e1 -05 
Fun & Games with your Electronic Calculator (J. Vine).. . e0-85 
How to build Advanced Short Wave Receivers (R. A. Penfold) . . £1 -30 
Radio Antenna H'book for Long Distance Reception £0-95 
501Fet) Field Effect Transistor Projects IF. G. Rarer) £1 -35 
Servicing Transistor Radio Receivers £0-95 
Solid State Short Wave Receivers for Beginners .. £1 -05 
PRICES INCLUDES POSTAGE B PACKMG...SAE FOR FULL LIST 

a CHILCHESTER COURT. WICKHAM RD,RECKENNAM KENT IR3 2QW 

Miscellaneous 

BELLS AND SIRENS (0 
CARTERS SIREN £5.53 

Q INDUSTRIAL SIX INCH 
BELL £8.27 

PRICES INCLUSIVE 

6 to 12v D.C. BARGAIN OFFER 12v D.C. 
The incredible value of this self -contained smoke deice 
for /fire alarm, similar unit of which normally sell for between 
£30 -50, is enough to warrant special note. The Dormalarm 
uses the professional ionisation chamber principle with a 
radio active source of less than one microcurie of Americium 
241, which detects the products of combustion at the very 
earliest stage. It is powered by a single 9V Mallory Duracell 
MN 1604 battery (supplied) which will last greater than one 
year. The built -in sounder is very loud (135d5 at 3 metres). 
When the battery is running low, the Dormalarm will give 
periodic bleeps, reminding you to change the battery. As 
there is no wiring, installation is simplicity itself -just 3 
screws. The whole unit is contained in an attractive circular 
white ABS moulded case, size 175mm diameter x 37mm. 
PRICE -AN INCREDIBLE £18.95 INCLUSIVE. Trade 
enquiries welcome, Send Cheque, P.O. to: 

CWAS ALARM 
11 Denbrook Walk, Bradford BD400.S. 

SAE for full Price List of 
Professional Burglar Alarm Equipment 

ir 

SUPERB INSTRUMENT CASES by Bazelli, manufac- 
tured from F.V.C. Faced steel. Hundreds of people and in- 
dustrial users are choosing the cases they require from our 
vast range. Competitive prices start at a low 90p. Chassis 
punching facilities at very competitive prices, 400 models to 
choose from, free literature (stamp would be appreciated). 
BAZELLI, Dept. No. 25, St. Wilfreds, Foundry Lane, 
Halton, Lancaster LA 6LT, 

RECHARGEABLE. 
BATTERIES 

TRADE ENQUIRIES WELCOME 
FULL RANGE AVAILABLE. SAE FOR LISTS. £1.25 for 
Booklet "Nickel Cadmium Power" plus Catalogue. Write or 
call, Sandwell Plant Ltd, 2 Union Drive, BOLDMERE, 
SUTTON COLDFIELD, WEST MIDLANDS. 021 354 9764 
or see them at TLC, 32 Craven Street, Charing Cross, . 
London WC2. 

SINGLES HOLIDAYS /Houseparties. Friendship intro 
ductions. Free details -Christian Friendship Fellowship 
Dept. B89, Edenthorpe, Doncaster (S.A.E.). 

ALFAC etch resist transfer and other p.c. board drawing 
materials available from stock. S.A.E. details. RAMAR 
CONSTRUCTOR SERVICES, Masons Road, Stratford 
upon Avon CV37 9NF. 
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THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Reg. Office 22 Coningsby Gdne 

ENAMELLED COPPER WIRE 
SWG 11b 8oz 4oz 2oz 
10 to 19 2.65 1.45 .75 .60 
20 to 29 2.85 1.65 .90 .70 
30 to 34 3.05 1.75 1.00 .75 
35 to 40 3.40 1,95 1.15 .84 
41 to 43 4.55 2.55 1.95 1.30 
44 to 46 5.05 3.05 2.15 1.70 
47 8.00 5.00 3.00 1.80 
48 15.00 9.00 6.00 3.30 

SILVER PLATED COPPER WIRE 
14 & 16 4.50 2.25 1.44 .90 
20 & 22 5.00 2.85 1.74 1.06 
24 & 26 5.70 3.31 2.00 1.22 
28 & 30 6.67 3.86 2.35 1.44 

Prices include P & P and VAT 
SAE brings list of copper & resistance Wires 
Dealer Enquiries Invited 

MORSE CODE TUITION AIDS 

Cassette A: 1 -12 w.p.m. for amateur radio examination. 
Cassette B: 12 -24 w.p.m. for professional examination 
preparation 
Morse by light systems available. Morse Key and Buzzer 
Unit for sending practice. 
Price each Cassette (including booklets) £4.50. Morse Key 
and Buzzer £4.50. 
Prices include postage etc., Overseas Airmail £1.50 extra. 
MHEL ELECTRONICS (Dept. P.W.), 12 Longshore 
Way, Milton, Portsmouth PO4 8LS. 

GUITAR /PA/MUSIC /AMPLIFIERS 
100 watt with superb treble bass overdrive, 12 months 
guarantee. Unbeatable at £40; 60 watt £35; 200 watt £56; 
Twin channel sep treble /bass per channel £52; 60 watt £46; 
200 watt £69; 100 watt four channel sep treble/bass per 
channel £65; 200 watt £79; Slaves 100 watt £32; 200 watt 
£48; Fuzz boxes great sound £7.90; Bass fuzz £8.50; 100 
watt combo superb sound overdrive, sturdy construction, 
castors, unbeatable £85; Twin channel £95; Bass Combo 
£95; Speakers 12in. 100 watt £22.50; 60 watt £14.50; 
Shure mic unidyne B £26. 
Send Cheque or P.O. to: 

WILLIAMSON AMPLIFICATION 
62 Thorncliffe Ave, Dukinfield, Cheshire. 

Tel. 061 -344 5007 

Resistors 1W 5% 2R2 -2M2 (E12). 10 each or more of each 
value 90p/100. 100 assorted, our mixture 75p/100. C60 
cassettes in library cases 30p each. Miniature relays 17 x 

30 x 28mm 6000 coil 4 sets change over contacts 50p 
each. Prices include V.A.T. Add 10% postage. 

SALOP ELECTRONICS 
23 Wyle Cop, Shrewsbury. 

TME1D 
TREASURE TRACER 

MK Ul Metal Locator 
Varicap tuning 
Britain's best selling metal locator 
kit; 
Fitted with Faraday shield. 
Speaker and earphone operation 
4,000 already sold 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC( and BBC2 TV 
You only need soldering iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addressed 
envelope for leaflet 

woo. £15.95 Built a t..ted £20.95 
Post E1.20 +£1.37 VAT Post £1. 20+ £1.77 VAT 

MINIKITS ELECTRONICS, 
e. CLEVELAND ROAD. 

LONDON, EIS 2AN 

DX DOWN? 
GRM UP? NOW you can dig RARE DX from tiring whistles 

and cw with a Tunable Audio Notch Filter, inc. speaker 
amplifier, £8.90. 

V.L.F.? 10-150 KHz Receiver only £10.70. 
MISSING RARE DX? Crystal Calibrator, 1 MHz, 100, 25 

KHz markers to vhf, £ 13.80. 
SIG. GEN., 10Hz- 200KHz, sine /square, £10.80. 
ANTENNA NOISE BRIDGE, 1 -150 MHz, £9.80. 
HOW LOW CAN YOU GO? 100 -600 KHz to 4.1 -4.6 

MHz Converter, snoop low for £9.90. 
Europe add 40p. Giro 21- 923 -4000. Each easy -assembly hit includes all 
parts, printed circuit, case, postage etc., money back assurance so SEND 
off NOW. 

CAMBRIDGE KITS 
45 (PG) Old School Lan., Milton, C.mbddg.. 

NICKEL CADMIUM BATTERIES 
Rechargeable and suitable for 'fast charge' HP7 (AA) £1.13, 
SUB C £1.47, HP 11 (C) £2.15, HP 2 ID/ £3.27, PP3 
£4.09 (PP3 not suitable for fast charge), PP3 charger 
£5.31. All above Nickel Cadmium batteries are guaranteed 
'EVER READY' full spec, and are supplied complete with 
solder tags (except PP3). Just in stock -New rechargeable 
sealed lead acid maintenance free batteries suitable for 
burglar alarms etc., 1.2 amp hr. 6v. £4.40 6 amp hr. 6v. 
£5.65. 
Quantity prices available on request. Date and charging cir- 
cuits free on request with orders over £10 otherwise 30p 
post and handling (specify battery type), all prices include 
VAT. Please add 10% P & P on orders under £10. 5% over 
£10. 

Cheques, postal orders, mail order to: SOLID STATE 
SECURITY DEPT. PW., 10, Bradshaw Lane, Parbold, 
Wigan, Lancs. 0257 -4726. 

AERIAL BOOSTERS Improve weak VHF Radio and 
Television reception, price £5.00 S.A.E. for Leaflets. 
ELECTRONIC MAILORDER LTD., Ramsbottom, Bury, 
Lancashire BLO 9AG. 

NOTICE 
TO 
READERS 
Whilst prices of goods shown 
in classified advertisements 
are correct at the time of 
closing for press, readers are 
advised to check with the 
advertiser both prices and 
availability of goods before 
ordering from non -current 
issues of the magazine. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless for 

I enclose Cheque /P.O. for £ 

insertions 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME - 

ADDRESS 

Send to: Classified Advertisement Manager 

PRACTICAL WIRELESS, 
GMG, Classified Advertisement Dept., Rm. 2337, 
King's Reach Tower, Stamford Street, 
London SE1 9LS Telephone 01- 261 5846 

Rate 

22p per word, minimum 12 words. Box No. 60p extra. 

Company registered in England. Registered No. 53626. Registered office: King's Reach Tower, Stamford Street, London SE1 9LS 
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Barrie Electronics Ltd. 
3 THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01 -488 3316/7/8 
NEAREST TUBE STATIONS: AL DGATE 6- LIVERPOOL ST 

TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH. VAT 8% 
12 OR 24 VOLT OR 12 -0 -12V 30 VOLT RANGE 

PRIMARY 220 -240 VOLTS Pd 220/240 Sec 0- 12- 15- 20- 24 -30V Volt - 
Amps ages available 3, 4 5, 6, 8 9, 10, 12, 15, 18, 

Hof 12V 24V f P & p 20, 24, 30V or 12V -0 -12V & 15V- 0 -15V. 
111 
213. 

0.5 
1.0 

0.25 
0.5' 

.2.20 
2.64 

0.45 
0.78 

71 
18 

2 
4 

1 

2 
3.51 
4.03 

0.78 
0.96 

85 
70 

0.5 
6 

2.5 
3 

5.00 
5.35 

0.79 
0.96 

108 
72 

8 
10 

4 
5 

7.42 
8.12 

1.14 
1.14 

116 
17 

12 
16 

6 
8 

8.99 
10.72 

1.32 
1.32 

115 
187 

20 
30 

10 
15 

13.98 
17.05 

2.08 
2.08 

226 60 30 36.74 OA 

50 VOLT RANGE 
Pri 220/240v Sec 0- 20- 25- 33- 40 -50V 
Voltages available 5, 7, 8, 10, 13, 15, 17, 
20, 33, 40 or 20V -0 -20V & 25V -0 -25V. 
Ref Amps f P & P 
102 0.5 3.41 0.78 
103 1.0 4.57 0.96 
104 2.0 7.16 114 
105 3.0 8.56 1.32 
106 4.0 11.41 1.50 
107 6.0 15.06 1.64 
118 8.0 20.26 2.08 
119 10.0 24.98 OA 

MAINS ISOLATORS (SCREENED) 
Pri 120/240V SEC 120/240V CT 

Ref 
'07 

VA (Watts) 
20 

£ 
4.40 

P & P 
0-79 

149 
150 

60 
100 

6.70 
7.61 

0.96 
1.14 

151 
152 

200 
250 

1116 
1328 

1.50 
1.84 

153 
154 

350 
500 

16.43 
20.47 

1.84 
2.15 

155 
156 

750 
1000 

29.06 
37.20 

OA 
OA 

157 
158 
159 

1500 
2000 
3000 

51.38 
81.81 
86.66 

OA 
OA 
OA 

Pri 0- 220 -240V. Sec 115 or 240V. State 
volts required. 

HIGH VOLTAGE ISOLATORS 
Pri 200/220V or 400/440V. 

Sec 110/120V CT or 200/240CT 
Va 

60 
Ref 
243 

E 

6.70 
P & P 
1.32 

350 
1000 

247 
250 

16.43 
3710 

1.84 
OA 

2000 252 61.81 OA 

SEND 15p FOR CATALOGUE 

Hef Amps f P & P 
112 0.5 2.64 0.78 

79 1.0 3.57 0.96 
3 2.0 5.77 0.96 

20 3.0 6.20 1.14 
21 4.0 7.99 1.14 
51 5.0 9.87 1.32 

117 6.0 11.17 1.45 
88 8.0 14.95 1.64 
89 10.0 17.25 1.84 

60 VOLT RANGE 
Pri 220/240V Sec 0- 24- 30- 40- 48 -60V 
Voltages available 6, 8, 10, 12, 16, 18, 20, 
24, 30, 36, 
30V- 0 -30V. 
Ref 

40, 48, 60 or 24V -0 -24V, or 

Amps £ P & P 
124 
126 

0.5 
1-0 

3.88 
5.91 

0.96 
0.96 

127 
125 

2.0 
3.0 

7.60 
11.00 

1.14 
1.32 

123 
40 

4.0 
5.0 

12.52 
15.84 

1.84 
1.64 

120 
121 

6.0 
8.0 

18.06 
25.56 

1.84 
OA 

122 
189 

10.0 
12.0 

29.55 
34.06 

OA 
OA 

AUTO TRANSFORMERS 
Ref VA (Watts) £ P & P 
113 15 0-115-210-240V 2.48 0.71 
64 75 0 -115- 210 -240V 4.01 0.96 

4 150 0- 115- 200 -220 -240V 5.35 0.96 
67 500 0 -115- 200 -220 -240V 10.99 1.54 
84 1000 0 -115- 200 -220 -240V 18.76 2.08 
93 15000 -115- 200 -220 -240V 23.36 OA PANEL METERS 
95 20000 -115 -200- 220 -240V 34.82 OA 43mm x 43mm 82mm x 78mm 
73 3000 0- 115- 200 -220 -240V 59.21 OA 0 -50pA £6.20 0 -50SA £6.70 
80s4000 0 -10- 115 -200 -220- 240V7686 OA 0- 500405 £5.95 0- 500,U4 £6.70 
57s50000 -10- 115 -200 -220- 240V89.50 OA 0 -1mA £5.95 0 -1mA £6.70 

SCREENED MINIATURES 
Ref mA Volts £ P &P 
238 200 3 -0 -3 2.57 0.55 
212 1A, 1A 0 -6,0 -6 2.85 0.78 

13 100 9 -0 -9 2.14 0.38 
235 330, 330 0 -9, 0-9 1.99 0.38 
207 500, 500 0 -8 -9 -, 0 -8 -9 2.77 0.71 
208 1A, lA 0- 8- 9.0 -8 -9 3.53 0.78 
236 200, 200 0 -15, 0-15 1.99 0.38 
214 300, 300 0-20, 0 -20 2.80 0.78 
221 700 (DC) 20-12- 0 -12 -20 3.41 0.78 
206 1A, 1A 0- 15- 20-0-15 -20 4.63 0-96 
203 500,500 0- 15- 27- 0- 15- 273.99 0.96 
204 1A, 1A 0 -15 -27 -0-15- 276.04 0.96 
239 50 12 -0 -12 2.57 0.38 

COMPONENT PACKS 
65 Metal Oxide Resistors. 
65 1W Metal Oxide Resistors. 
150Mixed Value Capacitors. 
10 Reed Switches. 
50 Wire Wound Resistors. 
10 3000 F3OV Capacitors. 
25 Assorted presets. 
50 3 tag terminal strips. 
Hardware, BA nuts, bolts. 
200 Mixed Resistors. 
Each pack 70p. 
P&P 40p. VAT 121 %. 

TEST METERS Meggar BM7 battery 
AVO 8 MK5 £81.70 £45.15 
AVO 71 £33.50 U4315 Budget Meter AVO 73 £44.20 20KI0N Ranges to. AVO MM5 £28.66 1000V, 2.5A AC /DC Wee Megger £66.90 500K0. In steel case EM272 £53.70 £15.85 DA116 digital £102.00 
AVO TT 169 in circuit Transistor Tester £3475 
P &P£1.15. VAT 8 %. 

MINI- MULTIMETER 
DC -1000V AC -1000V DC -100mA Res-150kO 
10000 N Bargain £7.20. VAT 8% P & P 62p. 

20,000 ohm/V Multimeter, mirror scale. 
Ranges AC /DC to 1000V DC current to 250mA 
Resistance to 3 Mohms. 
5" x 34" x 1¡ ". £14.36. VAT 8 %. P P £1.05. 

NEW RANGE TRANSFORMER 
Pri 120V or 220/240V. Sec 0 -36 -48 twice to give 
36 -0 -36V 48 -0 -48V 72V or 92V. 

Ref Price P & P 
3A 14.70 1-48 
4A 18.77 1.84 
5A 26.64 2.15 

CASED AUDIO TRANSFORMERS 
240V cable in 115V USA flat pin outlet 
VA £ P & P Ref 

75 7.73 1.14 64W 
150 10.01 1.14 4W 
200 9.92 1.45 65W 
250 10.49 1.45 69W 
500 19.17 1.64 67W 
750 23.41 1.76 83W 

1000 27.88 OA 84W 
1500 26.02 OA 93W 
2000 4997 OA 95W 

Prices correct 21- 11 -78. Please add VAT 
after P & P. 

0 -30V £5.95 0 -30V £6.70 
VU Ind. Panel 90mm 250mA £3.36 
VU Ind. Edge 54mm x 14mm 250µa FSD £2.60 
650 Carriage 8% VAT. 

Magnetic to Ceramic Cartridge Convertor MPA 30 
Operating voltage 20 -45V £3.50 
P &P 44p. VAT 12 4-%. 

S6e3Off9er - 
42Qpu. 

alit& y low noiVsAe cassette tape. 

BRIDGE RECTIFIERS 
100V 100A' £2.10 
200V 2A £0.45 
400V 4A £0.85 
400V 6A £1.25 
500V PM7A6 12A' £2.85 
VAT 121% 15p P&P 'VAT 8% 
66p VAT 8% 

AMPLIFIER MODULES 
10W (AL30) £3.75 
25W (ALSO) £4.57 
35W (AL80) £7.15 

125W (AL250) £17.25 
Power Supply PS 12 £1.30 
Power Supply SPM80 £4.25 
VAT 124% P&P 35p. 

250VA ISOLATOR 
0- 200 -220 -240V Sec 0 -240V C.T. 
250VA £5.20. P & P 96p. Ref. 62. 

Aluminium Boxes -with 4" lip 
lid & screws. 

L W H 

B1 5/ 4 62p 
B2 4 4 1} 62p 
133 4 2¡ 14 62p 

P & P 29p. VAT 8 %. 
Other sizes available. 

S -DECS 
Solderless bread boarding 
S Dec 70 contacts 
T Dec 208 contacts 
U Dec "A " for I.C.s etc 
U Dec "'B " for I.C.s etc 
VAT 8 %. P & P 40p. 

£3.10 
£4.35 
£4.50 
£6.99 

ANTEX SOLDERING IRONS 
15W £3.75 
25W £3.95 Stand £1.52+ 
VAT 8 %. P & P 46p. VAT 121% 

Electronic Construction Kit 
Home electronic teacher. Start 
simply and progress to a TRF 
radio or electronic organ. No 
soldering, all parts included in 
presentation box, full instructions. 
£8.29 + 96p P & P. VAT 8 %. 

ABS PLASTIC BOXES inset 
brass nuts, slots to take P.C. cards 
flush fitting lid. 

PB1 180mm x 62 x 40 65p 
PB2 100mm x 75 x 40 73p 
P83 120mm x 100 x 45 87p 

PB4 215mm x 130 x 85 £2.54 
P & P 29p 66p. VAT 8 %. 

16V RANGE 
0 -C.T. 15V. 
Ref Price PP 
171 500 mA 2.09 -45 
172 IA 2.96 .78 
173 2A 3.59 -78 
174 3A 3.75 .86 

75 4A 5.73 .96 
P.W. Purbeck oscil- 
loscope transformer 
in stk 250 -0 -250 
6.3V, 12.9V £6.50 
P & P 90p. 
BE3 100V Line to 
4n 7/10W £2.05 
P & P 66p. 
BE4 0.120V x 2 
(120V or 240V) 
Screen Sec. 9 -0 -9V 

amp £2.40 
P &P71p. 
8E5 15W matching 
trans. sec 150 suit 
EL89 £1.50 
P & P 30p. 
BEG Pri 0.220V Sec 
4500V 10mA £4.50 
P P £1.00. 
BE7 0- 110 -120- 
220V Pn 240V sec 
20V 1 amp £1.50 
P & P 30p. 
8E8 0.240 15-0-15V 
2A £1.50 P & P 70p. 
Ref 30 240 -240 iso- 
lator 200Va £4.20 
P & P 96p. 
Ref 59 0 -240V 
25 -0 -25V 4A £6.25 
P & P f1 .50. 
BE9 Miniature PH. 
0 -240V SCR Sec 
12 -0 -12V 50mA 
P & P 38p. 90p 

N-T-E-R-L--C-K-1-N-C 
I I PLASTIC STORAGE DRAWERS 

Ill)I .lllll, 

Ill¡IA' 

1!! 

maw 
PRICES 

Newest, neatest system 
ever devised for storing 
small parts and components: S IMES 
resistors, LL capacitors, diodes, trap- Aisters, 

etc. Rigid plastic units inter- 
lock together in vertical and 
horizontal combinations. Trans- 
parent plastic drawers have label slots. I D and 2D 
have space dividers, Build up any size cabinet for 
wall, bench or table top. 

As supplied to Post Office, Industry and 
Government Depts. 

SINGLE UNITS (ID) (Sin x 2 }in x 2 }in). 
£3.50 DOZEN. 
DOUBLE UNITS (2D) (5in x 4 /in x 2 }in), 
E5 SO DOZEN. 
TREBLE (3D) E550 for 8. 
DOUBLE TREBLE 2 drawers, in one outer case 
(6D2) E7 90 for 8. 
EXTRA LARGE SIZE (6D1) E6-90 for 8. 

PLUS QUANTITY DISCOUNTS 
Orders over f20, less 5 %. Orders over £60, less 71n, 
PACKING /POSTAGE CARRIAGE: Add CI -00 to all 
orders under EIO. Orders E10 and over, please add 
IO% carriage. Quotations for larger quantities. 
Please add 8 °p V.A.T. to total remittance. 
All prices correct at time of going to press. 

M slim -line power panel, countless uses in 
home, office, factory, showrooms. Perfectly safe, 
unbeatable. Can be mounted on wall or trailed 
anywhere in room. Neat rubber base. Smart PVC 
outer cover. White £3.30 P &P 60p. 

FLAIRLINE SUPPLIES (Dept. PW3) 

124 Cricklewood Broadway, London NW2 
Tel. 01 -450 4844 
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DIODE SCOOP II I 

We have been fortunate to obtain a large 
quantity of untested, mostly unmarked 
glass silicon diodes. Testing a sample batch 
revealed about 70% useable 
devices -signal diodes, high voltage reds 
and zeners may all be included. These are 
being offered at the incredibly low price of 
£1.25/1000 -or a bag of 2500 for £2.25. 
Bag of 10,000 £8. Box of 25,000 £17.50. 
Box of 100,000 £62. 
50 Diode Circuits Book 75p. 

PC ETCHING KIT Mk III 
Now contains 200 sq. ins. copper clad 
board. 1lb Ferric Chloride. DALO etch resist 
pen, abrasive cleaner, two miniature drill 
bits, etching dish and instructions. £4.25. 

RELAYS 
W847 Low profile PC mntg 10 x 33 x 
20mm 6V coil, SPCO 3A contacts. 93p. 
W81711 pin plug in relay, rated 24Vac, but 
works well on 6V DC. Contacts 3 pole 
c/o rated 10A. 95p. 
W877 675R 12 -27V DPCO 23 x 20 x 
10mm sealed can. 86p. 
W880 230V ac DPCO 1 OA contacts, 
enclosed case. £1.30. 
W830 200R 6 -12V DPCO 23 x 20 x 
10mm sealed can.88p. 
Send S.A.E. for illustrated relay list. 

1979 CATALOGUE 
64 big pages with 50p discount vouchers + 
qty prices for bulk buyers + reply paid 
envelope -All this forjust 45p inc. post. 

PUSH BUTTON BANKS 
Ilustrated list of types from 30p in our 
Bargain List No. 6 -Send S.A.E. 

OSCILLOSCOPES 
We have available from stock the following 
SCOPEX models, 4D10A- DC- 10MHz; 
10mV sensitivity; Stab Power supplies; 
Dual beam; 3% accuracy; Excellent value at 
£214 inc. VAT a nd Carr. 
456- DC -6MHz; 10mV sensitivity. Ideal 
portable scope. Solid state circuitry. All for 
£150 inc. VAT and Carr. 

RESISTOR PACK 
Carbon Film 5% mostly }W, few }W 
resistors. Brand new, but have preformed 
leads, ideal for PC mntg. Wide range of 
mixed popular values at the unrepeatable 
price of £2.50 per 1000; £11 per 5000. 

DIN SOCKET OFFER 
2 pin switched speaker socket, PC 
mounting; 5 pin 180° PC mntg or chassis 
mntg (clip fix). All the same price, any mix: 
10 for 70p, 25 for £1.60,100 for £5.50. 

BC182B OFFER 
Special Offer for quantity users 1k .035 + 
VAT; 5k 032 + VAT. Price negotiable on 
10k Approx. 100k available. 

NIXIE TUBES 
ITT Type GNP7AH. Supplied with data 60p 
each. 7 -seg display, wire ended tube NEC 
type LD8012 4" high, with data 65p. 
7 -seg display, (as above) Futaba type DG- 
1001 0.3" char. 70p with data. 

COMPONENT PACKS 
Silver mica caps -100 asstd from a few pF 
to a few thousand pF, 1% to 10 %. £2.00. 
200 min resistors, big range of 1 /8th, ¡ & 
}W all with full length leads. £1.00. 
VERO offcuts all 0.1 ". 100 sq. ins. asstd. 
useful sizes. £1.50. 
NEW-- Fuseholder pack selection of 
chassis mntg. types 20mm & 11", single, 
double and triple types -20 asstd. for 
£1.20. 
Disc Ceramic caps -big variety of values 
and voltages from a few pF to 2.2uF; 3V to 
3kV.200for£1; 1000£4. 

74SERIES PACK 
Selection of boards containing many 
different 74 series IC's. 20 for £1; 50 for 
£2.20; 100 for £4. 

TRANSFORMERS 
All mains primary:12 -0 -12V 50mA 85p; 
100mA 95p; 1A £2.50. 6 -0 -6V 100mA 
85p; 1 +A £2.40. 9 -0 -9V 75mA 85p; 1A 
£2.10. 
Multitapped type 0- 12- 15- 20- 24 -3,0V, lA 
£3.95; 2A £5.35; 3A £6.90; 20V 21A 
£3.90; 25V 1 .tA £2.25; 12V 8A £4; 24V 
5A £7.50; 0-22-34-41V 4A £7.50; 20V 
I 300mA twice £2.50 

HEAT SINK OFFER 
Copper TO5 sink 17mm dia. x 20mm. 10 
for 40p; 100 for £3; 1000 for£25. 

All prices GREENWELD include 
VAT-Just 
add25ppost 443 Millbrook Road Southampton SOS OHX 
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WATFORU ELECTRONICS 
- 

TRANSISTORS 

AC126 20 
AC127 20 
Ac126* 20 
AC141 24 
AC141K 38 
AC142 24 
AC142K* 38 
AC176 20 
AC787 20 
AC188 20 
ACY77 35 
ACY18 40 
ACY19 40 
ACY20 40 
ACY21 35 
ACY22 5 
ACY28 40 
ACY39 78 
A0149 70 
AD161 42 
A0162 42 
AF106 50 
AFI 14. 30 
AF115 30 
AF116 30 
AF117. 30 
AF118 55 
AF121 48 
AF124* 55 
AF125' 35 
AF126 50 
AF127 35 
AF139* 35 
AF178. 70 

70 
AF239* 42 
AFZ12 126 
ASY26 40 

ASY50 95 
ASY76* 95 
BC107 9 
8C107B 10 
BC108 9 
BC108B* 10 
BC108C 12 
BC109 9 
gC109B* 12 

BC709C 12 
8C113 20 
BC114 20 

. 8C115 20 
BC116 19 
BC117 20 
BC118 20 
BC119 28 
BC134 20 
BC135 20 
BC136 18 
BC137 20 
80140 35 
8C142* 30 
BC143 3$ 

BC147B 10 

BC148B 10 
8C748C 10 
BC149 8 
BC149C 10 
BC153 27 
gC154 27 
BC157 10 
BC158 11 
BC159 1 

8C160' 42 
gC167A 1 

BC168C 12 
BC169C 14 

gC770 18 

BC777 18 
BC178 16 
Acns 18 

Bc 83 9 
BC184 9 
BC182L 11 

10 
BC184L 11 
BC186 21 
BC187' 28 
BC212 10 
BC212L 11 
BC213 11 
gC213L 12 
BC214 12 
gC214K 14 
BC214L 13 

7B 20 
BC308 13 
BC308B 20 
8C327 15 

15 
BC338 12 
BC441 36 
BC461" 36 

25 
8C547 12 
BC548 12 
BC549C 13 
8C557 13 
8C558 16 

BCV30* 57 
BCY34 75 
BCY39 80 
BCY40* 78 
BCY42 48 

BCY58 22 
BCY59 22 
BCY70 15 
BCY71 20 
BCY72* 20 
BCY78* 25 
BCZ10 145 

BD112 
145 

5 
BD115* 65 
BD121' 78 
B0123 98 
BD124 115 
B0131 45 
BE/132. 45 
BD133* 43 
BD135 38 
8D136* 38 
BD137 36 
BD138 50 
8D139' 40 
B0140' 38 
80142' 59 
BD144* 198 
BD145* 198 
BDt81 35 
BD205 110 
8D222 60 

65 
8D434* 42 
BD517* 65 
80695A 65 
BD6964 65 
BDY11 220 
BDY17 195 
BDY56' 156 
BDY60 110 
BDY61 165 
gF115' 34 
8F154* 25 
BF158 29 
SF160 30 
BF161 80 

Bf167 30 

BF779 30 
8F180 35 
BF181 35 

BFi83* 35 
8F184 38 
BF194 12 
8F195 12 
8F196 12 
BF197 14 
BF798 18 
BF799 18 
BF200' 32 
8F244A 18 
BF244 29 
BF2448 30 
BF256 60 
BF257* 30 
BF258` 30 
SF259 30 
BF336 35 
BF394 27 
BF594 40 
BF595 38 
BFR39 25 
BFR40 25 
BFR41 28 
8FR79 28 
BFR80 28 
BFR81 28 
BFR98 105 
8FX29 28 

BFX85* 28 
BFX86' 28 
BFX87 28 
8FX88' 28 
BFY18' 50 

BFYS70 20 
BFY52 20 
BFY53 28 
BFY55* 45 
BFY64' 40 
BFY71 20 
BLY83 649 
BSX20* 18 
BSZ26 75 
BSX29* 45 
BSX78* 55 
BSY95A 18 
8U105* 140 
BU205 190 
BU208 228 
E421 96 
MD8001 158 
ME1120 25 
ME4102 10 
ME6002 10 
MJ400 90 
MJ491 160 
MJ2955 95 
MJE34O 54 
MJE370 58 
MJE371 60 

MJE5210' 74 
MJE2955* 99 
MJE3055 70 
MPF102 32 
MPF103 36 
MPF104 36 
MPF105 36 
MPF106 50 
MPF107 50 
MPS3904 40 
MPSA05 25 
MPSA06 25 
MPS412 42 

MPSA55 25 

MPSUO5 50 
MPSUO6 56 
MPSU52 65 

MPSU56 
53 

MPU131 39 
0C23 170 
0C25 170 
OC26* 170 
0C28 106 
OC29* 160 
OC35" 130 
0C36' 130 
0C41* 148 
OC42 32 
OC43 55 
0C44 31 
OC45" 28 
0C46 28 
OC70 28 
0071 25 
0072 30 
0074 40 
0075 36 
0076 36 
0077 66 
0079' 76 
0081D 28 
0082D- 40 
OC83* 48 
0084 44 
0C122 48 
0C123. 

C139 1 0 
0C140 110 
0C141* 110 
0C170 40 
00171` 40 

0C2010 75 
0C202 95 
0C203 85 
0C204* 85 
SJE5039 95 
TIP29 43 
TIP29A 44 

TIP29C 60 
TIP30 47 
TIP30A 50 
TIP3OB 64 
TIP30C 65 
TIP31* 40 
TIP31A 40 
TIP3113 40 
TIP31C 65 
TIP32 55 
TIP32A 55 
TIP328 70 
TIP32C* 75 
T1P33' 80 
TIP33A' 80 
TIP338 100 
TIP33C 110 
TIP34 85 
TIP34A 85 
11P348* 110 

TIP35 * 219 
TIP354 225 
TIP35A 240 
TIP350 270 
TIP36 280 
TIP364" 280 
T1P368 280 
TIP36C* 325 
TIP41A 66 
TIP48B' 73 
TIP42A 64 
TIP42B 82 
T1P2955 65 

TIP3055 52 

TI545A 45 
TIS46 45 
TIS47 50 
T1S48 50 

TIS50 47 
TIS60 45 
TIS62 45 
TIS74 47 
TIS90 20 
TIS91 24 
ZTX107 12 
ZTX108 12 
ZTX109 14 
ZTX212 28 
ZTX300 15 
ZTX301 15 
ZTX302 20 
ZTX303 25 
ZTX304 24 
ZTX311 17 
ZTX314 24 
ZTX320 30 
ZTX326 30 
ZTX341 20 
ZTX500 15 
27X501 15 
Z1X502 19 
ZTX503 15 
ZTX504 25 
ZTX531 25 
ZTX550 25 

4Ó2510 97 
40311 50 
40313 125 
40315" 55 
40316 85 

40319 71 
40320 56 
40323* 60 
40324 85 
40326 52 
40327* 62 
40347 80 

40360 
105 
43 

80361' 45 
40362' 46 
40406' 65 
40407* 52 
40408' 75 
40411* 295 
40412 65 
40467 95 
40594' 90 
40595* 98 
40603 65 
40636* 125 
40673 68 
2N697 25 
2N698 44 
2N699' 54 
2N706A 19 
2N707* 39 
2N708 19 

2N916 27 
2N918 40 
2N920* 51 
2N1131* 22 
2N1132 22 
2N1303 50 
2N1304 50 
2N1305 28 
2N1306* 35 
2N1307 50 
2N1308* 46 
2N1613* 23 
2N1670. 150 
2N16716*215 

2N2160 35Ó 

2N2220Á` 26 
2N22214 23 
2N2222A 20 
2N2303. 45 

2N23694* 15 
2N2483' 28 
2N2484 25 
2N2646 48 
2N2784 55 
2N2904* 22 
2N2905A" 22 
2N2906' 22 
2N2907 22 
2N2907A 22 
2N2926G 10 
2N3011 24 
2N3053* 20 
2N3054 49 
2N3055 48 
2N3108 32 
2N3442 140 
2N3504 55 
2N3563 20 
2N3614* 169 
2N3615* 135 
2N3663 26 
2N3702 11 
2N3703 11 
2N3704 11 
2N3705 11 
2N3706 11 

2N3708 11 
2N3709 11 
2N3710 16 
2N3711 12 
2N3772 195 

2N3819 
288 

2N3820 45 
2N3823* 65 
2N3824 70 
2N3866* 90 
2N3903 20 
2N3904 18 

2N3906 17 
2N4037` 52 
2N4041* 80 
2N4058 17 
2N4061 17 
2N4062 17 
2N4064' 120 
2N4069 45 
2N4236 145 
2N4286 20 
2N4289 20 
2N4427 75 
2N4859 65 
2N4922' 55 
2N5135 42 
2N5136 42 
2N5138 20 
2N5172 25 
2N5179 60 
2N5180* 60 

2N5305 40 
2N5457 32 
2N5458 32 
2N5459 32 
2N5485 35 
2N5642. 750 
2N5777 45 
2N6027 40 
2N6109 50 
3N128 112 
3N140 112 
Matched 
Pair. 
10pextra 

- 

33/38, CARDIFF ROAD, WATFORD, HERTS, ENGLAND 
.- . 

i MAIL ORDER. CALLERS WELCOME. Tel. Watford 40588/9 

ALL DEVICES BRAND NEW. FULL SPEC.AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF8US1111ESN: 
CASH/CHEQUE/P.O.sOR BANKERS GRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDE RSACCEPTED. 
TRADE AND EXPORT iNQUIRYWELCOME. PP ADD 30p*TOALL 
ORDERSUNDER £10.00.OVERSEAS ORDERS POSTAGE ATCOST. 
SEND50p(plus25pp&plforourcatalogue. 

VAT;l/ ExppoortorderscoVAT.AppiicabletcU.K.Cuatomareoni7 Unlesastated 
otherwise, eil pricas ar. sxcluaive of YAT. Please 

TIT. 
devices 

merksd.Totherestaddl2%- 
We stock mend more items. it pays to visit us. We are situated behind Watford 
Football Ground. Nearest Uadergrour/d/Br. Rail Serian: Watford High Street. 
Open Monday to Saturday 9 a.m.-6 p.m. Ample Free Car Parking space available. 

POLYESTER CAPACITORS:AzIal lead type. (Value are inuf). 
400V:0.01,0.015,0.022,0.00337p;0.047,0.0068,0.01,0-055,0.0789p;0022, 
0.03310p; 0.047,OA6814p;O.115p;0.15,0.2227p;O33,0.4739p;O-6845p. 
170V:0.039,0.15,0.2291p;033,0.4719 0.66,1-022p1-529p;2232p;4.736p. 
DUBILIER: 1000V: 0.01, 0015 20p; 0.02 22p; 0047 26p; 0,1 38p; 0.47 53p; 1-0 
175p. 

POLYESTER RADIAL LEAD (Values inpF).250V: 
O.Ot,0.016,0.22,00275p;0.033,0.047,0.068,017pp6 1591p; 
0-22,03313p;0.4715p;S.6818p;1.024p;i527p;2231p 

FEED THROUGH 
CAPACITORS 
7000pF/350V 8p 

type 
6QÓVr1ÓO4L0p)4763pá260V:R1085Axial pp1e63V0t47 1Q0 15 

pr). 
,25,3.3 47 6.8, 8, 10, 

15,22 $pp 47,32,5011p;63,100,27p;50V:1g7p;5O,1Ó0,220 25p;470, 50p;1000 
62p;40Vi22,33pF7p;100 11p,2200,3300 62p;4700 64p,35V:10,33 7p;330,470 
32p;1000 49p;25Y:10,22,47 8pp80,100,1608pp,220,25013pp;470,64025pp,1000 
27p; 1445p0030p;2pp20041p;330058p;470054p-16V:10,4pp0,47,68p7p;100,12pp58p;220, 

TAOEAIDTYPE:;70V 0Ó890ppp4700 5p50V::10000225p1240VO205065p;3300, - 

470070p;15,00450p;25V:47Ó048p;200048p;40V:2000+200095p. 

TANTALUM BEAD CAPACITORS 
35V:0.1pF, 0 22, 033, 0.47, 0.68, 1 .0, 
2.2pF, 33, 47, 6-8. 25V: 1 .5, 10. 20V: 
1-5pF13p each. 10V:22pF,33.8V:22,uF, 
47, 68. V4700y0FF6pspath.l0V:t00pF 

0 40 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0.25W Log & 0.5W Linear 
values. 
5000,1K&2K (LIN ONLY) Single 27p 

5K0-2MOsinglegangD/Pswitch gr., 
5K0-2M0 dual gang stereo 70p 

MYLAR FILM CAPACITORS 
100V:0.01,0,02,0.005,0,01pF 6P 
0.015,0.020.03,0.04,0.05,0.056pF 7p 
01pF,021lp. 50Y:047pF 12p 

SLIDER POTENTIOMETERS 
0.25W log and 9 
5KQ-500KOsinglegang 70p 
10K0-500K0 Dualgang 80p 
Self-Stick graduated Alum. Bezels 22p CERAMIC CAPACITORS 50V 

Range: 0.5pFto10nF 3p 
15nF,22nF,33nF,47nF4p 100nF8p PRESET POTENTIOMETERS 

01W500-22MMinI.Vert.&Horiz. Sp 
0.25W1000-33MOHOriz. larger 10p 
0.25W 2500-4-7M0 Vert. 10p 

POLYSTYREN E CAPACITORS: 
lOpFtolnF,Bp. 1.5nFto47nFtOp. 

SILVER MICA (pF) 
33,47,6.8,10,12,18, 
22, 27, 33, 47, 50, 68, 
75, 82, 85, 100, 120, 
150, 200, 250 9p 
each 
30, 330, 360, 390, 600 
&g20pF 16p each. 
1000, 2200pF 20p 
each. 

S-DEC 325p* 
T-DEC 425p* 
U-DEC 'A' 450p 
0-DEC '8' 695p5 

RESISTO RS-Erie make 5%carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1-99 100+ 
025W2.20-4.7M E24 1.5p 1p 
0.5W 2.20-47M E12 2p 1.5p 
1W 2.20-10M E12 5p 4p 
2% Metal Film 100-1M 6p 4p 
1%05W 510-1M E24 tOp 8p 

COMPUTER HARDWARE:- 
2101 99p 4047 750p 
2102 100p 74S188 165p 
2102-2 170p 74S262 875p 
2111 195p 74S287 325p 
2112-2N 2109 745470 325p 
2114 850p 745475 825p 
2708 765p 81LS95 90p 
27L08 995p 81LS96 90p 
2716 1650p 81LS97 109p 
TMS6011 325p MC1488 85p 
4027 190p MC1489 90p 

JACKSONS VARIABLE 
Dielectric 
10/30pF 140p 
500pF 1859 
6:1 Ball Drive 
4511/DAF 115p* 
Dial Drive 4103 
8:1/36:1 850p 
Drum54mm 30p 
0-1-385pF 245p 
002365pF 2759 

CAPS. 
0 2 3655F with slow 
motion Drive 325p 
00208/176 285p 

with slow 
motion drive 325p 
C804-5pF; 10; 15;25; 

50pF 175pp* 
100,150pF295p 

'L'3x310pF. 495p 
0-3x25pF 430p 

TRIppMMERSmini 

3 30pF;10--4ÓppF " 22p 
5-25pF;66pF88pF 30p 

CRYSTALS 
7OOkHz 385p 
455kHz 385p 
1MHz 323p 

LINEARlC'S 
702 75 
709C8pin 35 
723.14pin 45 
741'8pn 22 
747C14pin 78 
748C8pin 36 
7538pm* 150 
810 159 
AY-1-0212 580 
AY-1-13t3A'315 
AY-i-1320 305 
AY-1-5050 180 
AY-1-5051 145 
AY-1-6721/6196 
AY-3-85005390 
AY-5-1224A"280 
AY-5-1230*450 
AY-5-1315 560 
AY-5-1317A630 
AY-5-3500*510 
AY-5-40070650 
CYA-508100`782 

CA3014* 137 
0A3018' 88 
CA3020 170 
CA3023 170 
CA30284 80 
CA3035 240 
CA3036 110 
CA3043 190 
CA3045' 140 
CA3046 71 

CA3075 
200 

CA3080E* 80 
CA3081 790 
0A3089E 20 
CA3090AQ 398 
CA3123 200 
CA3130 85 
CA3140* 70 
IC17106 752* 
1CL7107 975 
ICL8038CC340 
ICM7205 1150 
LD130 452 

LM307A 30 
LM308T* 110 
LM311H* 120 
LM318H 205 
LM318S 195 
LM324A 79 
LM339 80 
LM348 95 
LM349 125 

"4379. 375 
LM380 95 
LM381N 145 
LM381AN 248 
LM382 125 
LM732 125 
LM1458' 50 
LM3900* 60 
LM3909N* 70 
LM3911. 125 
M252AA 750 
M253AA 795 
MC1303 88 
MC1304P 260 
MC1310P 150 
MC1312PQ 195 
MC1495 390 
MC1496L* 92 
MC3340P* 120 
MC3360P 120 
MC3401 52 
MEM780 205 
MFC4000B 85 
MFC6040* 97 
MK50362. 650 
MK50398 835 
MM57160 620 
NE543K 210 
NE544 185 
NE555 29 
NE556D8' 60 
NE560 325 
NE561 395 
NE562B 410 
NE564 425 
NE5654 120 
NE566 160 
NE567V' 170 

NE570TBA 
NE571 450 
RC4136D 120 
SG3402 295 
SN727t0' 43 
SN727335 125 
SN7600N 170 
SN76013N 140 
SN76013ND 720 
SN76018 148 
SN76023N 140 
SN76023ND 120 
SN76033N 175 
SN76115N 215 
SN76131* 110 
SN76227N 115 
SN76477 225 
TAA621t\X1228 
TAA661A 155 
TAA960 320 
TAD100 150 
TBA120S 70 
TBA540 215 
T8A5500 330 
TBA641-Al2/ 
BX1orBX1125O 
TBA651 180 
TBA800 90 
TBA810S 95 
TBA820 70 
TBA920Q 260 
TCA965* 12d 
TDA7022 575 
TDA2020 320 
TL061C* 76 
TL062CP 125 
1L064CN* 199 
TL071CP' 76 
TL072CP' 125 
TL074CN 199 
TLO87CP" 48 
TL082CP 96 
rL084CP 130 
U44170 198 
ZN414 90 
ZN424E 130 
ZN425E* 415 

74153 64 
74154 96 
74155 53.74278 
74156 80 
74157 65 
74159 185 
74160 82 
74161 92 

74163 92 
74164 105 
74165 105 
74166 140 
74167 200 
74170 185 
74172 625 
74173 120 
74174 87 
74175 87 
74176 75 
74177 78 
74178 153 
74179 
74180 85 

74181 165 
74182 88 
74184 135 
74185 135 
74186 275 
74190 95 
74191 95 
74792 98 

74194 98 
74195 98 
74196 93 
74197 80 
74198 150 
74199 150 
74221 132 
74246 204 
74247 204 
74248 240 
74249 204 
74251 725 

74265 63 
74273 320 

240 
74279 119 
74283 173 
74284 385 
74285 395 
74290 125 

74297 236 
74283 173 
74284 385 

74285 395 
74290 125 
74293 125 
74297 236 
74298 185 
74365 128 
74366 118 
74367 124 
74368 124 
74390 184 
74393 
4490 198 

4021 95 
4022 85 
4023 22 
4024 66 
4025 19 
4026 180 
4027 45 
4028 81 

4030 58 
4031 205 
4032 100 

4033 145 
4034 196 
4035 111 
4036 2170 
4037 100 
4038 108 
4039 320 
4040 105 
4041 80 

4042 75 

4044 95 
4045 145 
4046 128 
4047 87 
4048 58 
4049 48 
4050 48 
4051 72 
4052 73 
4053 72 

4054 110 
4055 128 
4057 2570 
4059 480 
4060 115 
4063 110 
4066 58 
4067 380 
4068 22 
4069 20 
4070 32 
4071 21 

4072 21 
4073 21 
4075 23 
4076 85 
4077 40 
4078 21 

4081 20 
4082 21 

4086 73 
4089 150 
4093 85 
4094 190 
4096 105 
4097 372 
4098 110 
4099 145 
4160 109 
4161 109 
4162 109 
4163 109 
4174 110 

4194 108 
4408 720 
4409 720 
4410 720 
4411 1040 
4412V 1380 
4415F 795 
4415V 795 
4419 280 
4422 545 

4433 995 
4435 825 
4440 1275 
4450 295 
4451 295 
4452 
4490F 695 
4490V 525 
4501 19 
4502 120 
4503 69 
4506 51 

4507 55 
4508 298 
4510 99 
4511 150 
4512 98 
4513 206 
4514 265 
4515 299 

4517 382 
4518 102 
4519 55 

4520 108 
4521 228 
4522 149 
4525 145 
4527 152 
4528 95 
4529 105 
4530 85 
4531 135 
4532 115 

4536 365 
4538 142 
4539 105 
4541 135 
4543 155 
4549 375 
4550 398 
4554 150 
4556 72 
4557 451 

4558 105 
4559 375 
4560 210 
4561 65 
4562 533 
4566 155 
4568 268 
4569 280 
4572 26 
4580 594 
4581 297 
4585 101 

TTL74e 
7400 13 
7401 13 
7402 14 
7403 14 
7404 14 
7405 18 
7406 38 

7408 17 
7409 17 
7410. 15 
7471 20 
7412 17 
7413 30 
7414 51 
7416 30 
7417 30 
7420 16 
7421 29 
7422 24 
7423 
425 27 
7g26 36 
7g27 27 
7428 35 
7430 17 
7432 25 
7433 40 
7437 30 
7438 33 
7440 17 
7441 74 
7442 BS 
7443 115 
7444 
445 

112 
94 

7446 94 
7447 82 
7448 56 
7450 17 
7451. 17 
7453 17 
7454 17 
7460 17 
7470 28 
7472 25 
7473 32 
7474 27 

TEXAS) 
7475 38 
7476 36 
7480 48 
7481 86 
7482 69 
7483 72 
7484 95 

7486 
106 

7489 210 
7490 33 
7491 75 
7492 38 
7493 32 
7494 78 
7495 65 
7496 57 
7497 189 
74100 119 
74104 62 

74107 29 
74109 54 
74110 54 

74111 68 
74112 125 
74116 198 
74118 83 
74119 149 
74120 115 
74121 25 
74122 5 
74123 48 
74125 38 

74128 74 
74132 73 
74136 65 
74141 56 
74142 209 
74143 314 
74144 314 
74145 65 
74147 175 
74148 109 
74150 99 
74151 64 

COMPRESSION 
3-40pF;10-80pF 22p 
25-20pF 339 
100-500pF 45p 

1.80MHz 385p 
1.6MHz 396p 
3.2768MHz 323p 

AUOIBLEWemirrg 
Buzzers6Vor12V 659 

4.0MHz 323p 
4.032MHz 323p 
4 433619M 135p 

' RF CHOKES 
1pF,4.7,10,22,47,100, 
220,470,750,imH,2.5, 
5,1OmH 35p 

5.0MHz 355 p 
8'083333M 275p 
18MHz 395p 

TRANSFORMERS* (Mains Prim. 220-240V) 
6-0-6V 100mA; 9-0-9V 75mA; 12-0-12V 
100mA95p. 
8VAtyyDpe:BV-5A6V-5A;9V-.4A9V-4A;12V- 
3Al2V-3A;15V-25Ai5V-25A195p. 
12VA:4.5-134 4.5V-134;6V-12A 6V-1.24 
12V-54 12V-5A; 15V-4A 15V-.44 20V-3A 
20V-3A220p(20pp&p) 
24VA: 6V-1.54 6V-1.5A; 9V-1.2A 9V-1-2A; 
12V-1A 12V-14; 75--BA 15-8A; 20V-.64 
20V-64290p(459p&p) 
50VA:6V-44 6V-44;9V-2-54 9V-2 54; 12V- 
2A 12V-24; 15V-1.5A 15V-1.5A; 20V-1-2A 
20V-1.24; 25V-14 25V-14; 30V-.84 30V-.84 
350p(50pp&p) 
100VA: 12V-4A 72V-44; 15V-3A 15V-3A; 
20V-2.5A 20V-2.5A; 30V-1.54 30V-15A; 
40V-125A 40V-1.25A;50V-74 50V-14 BSOp 
(60pp&pl 
IN.B. P&P charge to be added above our normal 
postalcharge.) 

CMOSe 
4000 15 
4001 15 
4002 16 
4006 93 
4007 18 

4009 38 
4010 38 
4011 18 
4012 18 
4013 42 
4014 80 
4015 82 
4016 45 
4017 82 
4018 87 
4019 48 
4020 99 

DENCO COILS 
Dual Purpose 'DP' B9A Valve Base 25p 
VALVE TYPE ., 8012 92p 
Ranges: RFC 91 9g P 

Rd.Wht. 86p RFC7(19mH) 96p 
6-76,Y,R 75p 1Fr13/14/15/16 
1-5 Green 92p 17 - 85p 
'T'-type (Transistor 1F1.18/1.6or46595p 
Tuning). TOCi 86p 

Ranges: 1-5 BI. YI. MW5FR 82p 
Rd . Wht 92p MW/LW5F13 103p 
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WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
44119 15 
44129 25 
AAY30 25 
44215 15 
BA100 10 
BY100 24 
BY126 12 
BY127 12 
CR033 148 
0A9 75 
0A47 12 
0A70 12 
0A79 12 
0A81 15 
0A85 12 
0A90 6 
0A91 6 
0495 8 
0A200 9 
04202 8 
N914 4 
N916 5 
N400/2 5 
N4003 6 
N4004/5 6 
N4006/7 7 
N4148 4 
'S44 20 
3A/100V 18 
34/400V 20 
34/600V 27 
3A/1000V30 
3A/600V 65 

SCR's* 
rhyristors 
1A50V 38 
IA100V 42 
IA200V 47 
IA400V 52 
IA600V 70 
>A300V 35 
iA600V 43 
3A300V 48 
3A500V 58 
3A600V 85 
12A300V 59 
12A500V 92 
:1060 38 

BRIDGE 
RECTIFIERS 
(plastic case) 
1A/50V 20 
1A/100V 22 
14/200V 25 
1Á/400V 29 
14/600V 34 
2A/50V 35 
2Á/100V 44 
2Á/200V 4 

2Á/400V 53 
2Á/600V 65 
4A/100V 72 
4A/200V 75 
4A/400V 79 
44/600V 105 
4A/800V 120 
6Á/100V 73 
6A/200V 78 
6Á/400V 85 
BY164 56 
VM18DIL 40 

ZEN ERS 
Rng: 2V7 -39V 
400m W 9p 
Rng: 3V3 -33V 
1 i3W 17p 

VARICAPS 
MVAM115120 
04102 25 
BB104 40 
BB105B 40 
BB1o6 40 

Noise Diode 
Z5J 160 

SPEAKERS 
800.3W 
2 ":2'" 65 
2.5;3 " 58 
4002.5" 65 
64025" 65 
805W 
7 "x4" 190 
803W 
6 "x4" 160 
TRIACS 
3Á/100V 48 
3Á/400V 50 
8A/100V 54 
8A/400V 64 
8Á/800V 108 
12A/100V 60 
12Á/400V 70 
16Á/100V 95 
16Á/400V105 
25Á/800V295 
40669 95 
DIAC 
ST2 25 

OPTO ELECTRONI 
LEDS +Clip 
TIL209 Red 13 
TIL211 Grn 18 
TIL212 Yellow 22 
02"Red 15 
0.2' Yellow, 

Grn,Amber 19 
ORP61 84 
ORP12 63 
2N5777 45 
OPTO 
ISOLATORS 
TIL111/2 85 
TIL114 95 
TIL117 110 

CS. 
7 Segment Displays 
LS400 
TIL307 
TIL321 .5"C.An 
TI L322 .5" C.th 
DL704 .3"C.Cth 
DL707 .3" C.Anod 
DL747.6"An 
FND357 
MAN3640 
XAN351 .3" Green 

675 
115 
115 
99 
98 

180 
120 
165 
180 

Liquid Crystal Display 
3OR4digit 915p 

SWITCHES. 
TOGGLE 2A 250V 
SPST 28 
DPST 34 
DPDT 38 
4 pole on off 54 
SUB -MIN 
TOGGLE 
SP changeover 59 
SPSTon off 54 
SPST biased 85 
DPDT6tags 70 
DPDTC /0FF 79 
DPDT Biased 115 
SLIDE 250V 
14 DPDT 14 
1ADPDT C/0 15 

VOLTAGE REGULATORS ADPDT 13 
TO3 Can Type Plastic (T02201 case 4 pole 2 -way 24 14 +ne: 5V, 12V, -ve 0,54: 5V, 6,2V, PUSH BUTTON 15V,18V 145p each 8.2,12,15V R6 Spring loaded LM309K 135 -ve 14 5V, 12V 110 Latching 
LM323K 598 LM320 -12 -ve 99 SPSTon off 60 MVR5 or 12 150 LM320 -15 -ve 165 

SPOT C /over 65 1A- ve:5V,12V 220 LM341 -15 -ve 99 DPDT6Ta 85 Variable Type g 
723 +2 to -37V 45 MINIATURE 
LM304HOto -40V 240 Non Locking 
LM317H + 1.2-37 100 Push to make 15 
LM317K +1.2 to37350 Push Break 25 
LM325N +15V 240 ROCKER: (Black) 
LM326N +12V 240 on /off 104250V 23 

ROCKER: (white) 5A 250V SP change - 
over centre off 30 
ROCKER: (illuminated, red) Chrome 
Bezel 5Á250V SP 52 
ROTARY: "Make -A- Switch" Make 
your own multiway Switch. Adjustable 
Stop Shafting Assembly, 
Accommodates up to 6 Wafers 69 
Mains Switch DPST to fit 34 
Break Before Make Wafers, 1 pole/ 
12 way, 2 p/6 way, 3p/4 way, 4p/3 way, 
6p/2 way 47 
Spacer and Screen 5 
ROTARY: (Adjustable Stop) 
1 pole /2 to 12 way, 2p/2 to 6 way, 3 pole/ 
2 to way,4 pole /2 to way 41 
ROTARY: Mains 250V AC, 4 Amp 45 

Plastic Case: --ve 
0 -lA (T092) 5V, 6.2, 
8-2V, 12V, 15V 30 
14 (T0220) 5V, 12V, 
15V,18V,24V 85 

VEROBOARD Pitch 
01 0.15 

2'x3 " 
(copper 

6 39p 
21 55p 
3 x3'" 55p 50p 
34-X5' 62p 67p 
2 17" 169p 135p 
3 -1x17" 218p 180p 
4cx17" 280p - 
Pktof36pins 
Spot face cutter 
Pm insertion tool 

0.1 015 
(plain) 

31p 24p - 31p 

50- p 43p - 92p 
141p 120 - 183p 

85p 
120p 
99p 

VERO WIRING PEN *Spool 325p 
Spa re Wire (Spool) 80p; Combs 7p ea. 

ALUM.BOXES 
with lid 
3x2x1" 48 2¡x5'1.. 68 4x4x 68 
4 x2 °xT' -'" 64 
4x5 = x14" 78 
4x2 +x2.e 64 
5x4x2" 82 
6x 4x2" 88 
7x5x2- "" 114 
8x6x33 148 
10x7x3" 172 
10 x4 /x 3 "142 
12x5x3 " 165 
12x8x3 "220 

FERRICCHLORIDE 
11b bag Anhydrous 65p x 30p p. & p. 

DALO ETCH RESISTPEN 
Plus spare tip 75p 

"PURBECK 
OSCILLOSCOPE" 

AUTHOR APPROVED PARTS 
including PCBsavailable. 
Cathode Ray Tube 3B PI £7.75 
(p &p insured 90p). 
Send S.A.E. for leaflet. 

COPPER CLAD BOARDS 
Fibre Single- Double- SRBP 
Glass sided sided 7.5 "x7" 
6 "x6" 75p 90p 60p 
6"x 12" 130p 175p 
SOLDERCON PINS* 
100 pins 50p: 1000 pins 400p 
D1L SOCKETS*: Low Profile (TEXAS) 
8 pie 10p; 14 pin 12p; 16 pin 13p; 18 in 
2Op; 20 pin 27p; 22 pin 3Op; 24 pin 30p; 
28 pin Á2p; 40 pin 55p; 64 pin 22Op 

PW PROJECTS 
General Coverage Receiver, Chromachase, 
24hrs. Digital Clock, 'JUBILEE' Electronic 
Organ, General Purpose SW Receiver, Gas 
& Smoke Sensor Alarm, Metal Locator, 
'PURBECK' Oscilloscope, Audio Distortion 
Meter, 'AVON' 2m FM Transmitter. 
Acoustic Delay Line. 
Send SAE plus 5p per list. 

74LS (TEXAS) 
74LS0013 74LS47 63 
74LS01 13 74LS48 120 
74LS02 14 74LS49 120 
74LS03 14 74LS51 24 
74LSO414 74LS54 28 
74LS05 23 74LS55 30 
74LS08 22 74LS63 150 
74LS09 22 74LS73 46 
74LS10 20 74LS74 41 
74LS1122 74LS75 48 
74LS12 23 74LS76 40 
74LS13 38 74LS78 40 
74LS14 75 74LS83 115 
74LS15 30 74LS85 118 
74LS2020 74LS86 43 
74LS21 22 74LS90 38 
74LS22 22 74LS91 104 
74LS26 48 74LS92 89 
74LS27 28 74LS93 89 
74LS2848 74LS95 116 
74LS3022 74LS96 116 
74LS32 27 74LS10744 
74LS33 39 74LS109 55 
74LS37 39 74LS112 55 
74LS38 39 74LS113 50 
74LS40 28 74LS11450 
74LS42 98 74LS122 70 

74LS123 70 
74LS124 180 
74LS125 60 
74LS126 60 
74LS132 95 
74LS136 55 
74LS138 85 
74LS139 85 
74LS145 108 
74LS147 170 
74LS148 173 
74LS151 96 
74LS153 76 
74LS155 96 
74LS156 96 
74LS157 76 
74LS158 96 
74LS160 128 
74LS161 98 
74LS162 138 
74LS163 102 
74LS164 114 
74LS165 75 
74LS166 226 
74LS168 155 
74LS169 150 
74LS170 288 

VDU Chip 
and MODULE 
Convert your TV into e 
VDU by using the new 
Thompson -CSFTV -CRT 
controller chip, SF.F 96364, 
16 line by 64 Characters 
text refreshment. Cursor 
management, Cursor 
Management on screen. 
Line erasing. Compatible 
with any Computing 
system. 
SF.F96364E £11.75 
AY -3 -1015 £5.60 
AY- 5- 1013UART £4.50 
SFC71301 ROM £8.20 
SFS80102 RAM £2.05 
74LS163 £1.18 
UHF Modulator 250p 
Comp). Module £136.50 
Data Booklet 30p 
ASCII Coded 56 Key 

Keyboard 
£59.50 (75p p &p) 

74LS173 105 
74LS174 106 
74LS175 110 
74LS181 398 
74LS183 298 
74LS189 
74LS190 140 
74LS191 140 
74LS192 132 
74LS193 130 
74LS194 166 
74LS195 136 
74LS196 100 
74LS197 140 
74LS199 
74LS200 348 
74LS202 345 
74LS221 96 
74LS240 236 
74LS241 231 
74LS242 232 
74LS243 232 
74LS244 155 
74LS245 270 
74LS247 190 
74LS248 190 
74LS249 190 

74LS251 134 
74LS253 142 
74LS257 110 
74LS258 110 
74LS259 160 
74LS261 450 
74LS266 52 
74LS273 244 
74LS275 250 
74LS279 66 
74LS280 250 
74LS283 192 
74LS290 128 
74LS293 128 
74LS295 185 
74LS298 68 
74LS299 468 
74LS300 175 
74LS302 175 
74LS323 468 
74LS324 240 
74LS325 290 
74L5326 294 
74LS327286 
74LS346 185 
74LS347 48 
74LS348 186 

74LS353 228 
74LS365 65 
74LS366 65 
74LS367 65 
74LS368 66 
74L5373 180 
74LS375 160 
74LS374 
74LS377 212 
74LS378 184 
74LS379 215 
74LS384 86 
74LS385 
74LS386 86 
74LS390 230 
74LS393 230 
74LS395 218 
74LS396 215 
74LS398 276 
74LS399 230 
74LS445 150 
74LS447 144 
74LS490 180 
74LS668 182 
74LS669 182 
74LS670 248 

74LS6731050 
74LS6741450 

INDEX TO ADVERTISERS 
Ace Mailtronix... ... 
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Barrie Electronics ... 
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Bi -Pak Ltd. ... ... 
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British National Radio & 

School ... 
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Colomor 
Continental Specialists 
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Crescent Radio 
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4 
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2 
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76 
75 
10 
23 
74 
72 
69 
74 
53 
68 
14 
74 
75 

75 
... 70 

8 
80 

70 
77 

George Sales, David ... 68 
Gloucester Industrial Sales & Auctions 
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G.T. Information Services 75 
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Home Radio ... 7 
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Partridge Electronics ... 8 
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Powell T. ... ... Cover II 

Radio Book Services 
Radio Components Specialists ... 
Radio Exchange Ltd. ... ... 
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Solid State Security ... 
Sonic Hi -Fi 
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Head Office and Warehouse 

S2 
D NE GROVE 

LONDON 
Tel: 727 5641/2/3 

Z& I A E R O. S E R V I C E S LTD 
Retail 

85 TOTTENHAM COURT ROAD 
LONDON WI 

Reg No. 242 1255 03 Tel: 580 8403 

Please send ad correspondence and Mail -Orders to Head Office Open all day Saturday 

IB3GT 
165 

IX2B 
5AT8 
5T4 
5Ú40 
5U8 
5V4G 
5X4G 
5X8 
5Y3GT 
52467 
6AB7 
6AC7 
6AD8 
6AF4A 
6AG5 
6AG7 
6A 
6AJ5 J5 

6AK5 
6AK5 
6AK7 
645 
6AM6 
6AM8 
6AN5 
6AN6 
BAQS 
6AS6 
6AS7G 
6AT6 
6AU6 
6AU6 
6AW8A 

0.65 
0.50 
1.20 
0.80 
0.75 
0.60 
0.75 
0.60 
0.80 
0.00 
0.65 
0.65 
0.60 
0.80 
0.60 
0.80 
0.65 
0.85 
0.95 
065 
0.55 
075 
51.85 

.0.40 
0.70 
0.70 
2.50 
0.85 
0.85 

1.00 
1.20 
0.75 
0.50 
0.75 
0.75 

6AX4GTB 
6AX5GT 

'6BA6 
613E6 

6BF5 
613F6 

BBG6G 
6BH6 
6BJ6 
68J7 
6BK4B 
6BN4A 
6BN6 
6607A 
613884 
6857 
6BU8 
6BW7 
6028 
6827 

6C4 
60551 
606 
6C8G 
6C86 
6CG7 
6CGBA 
6CM7 
6CN7 
6C08 
6C47 
6CU5 
6CU5 
6CW4 
BCXB 

1.00, 
1.30 
0.45 
0.48 
0.85 
0.75 
0.30 
0.85 
1.20 
0.65 
1.40 
0.90 
0.80 
0.65 
1.20 
2.30 
0.85 
1.00 
0.66 
0.70 

0.55 
060 
0.50 
0.60 
0.55 
0.70 
0.75 
0.80 
1.20 

0.75 
0.85 
1.00 
1.00 
3.75 
1.50 

6CY5 
6CY7 

6D06B 
6DT6 
6DT8 - 

6DW4 
6ES5 
6EV5 
6EW6 
6GH8A 
661(5 
66K6 
6J4 
6J5GT 
6J6 
6J7 
6K5GT 
BK6GT 

66GT 
6N7GT 
6Q7 
6SA7 
6567 
6SK7 
6SL7GT 
6SN7GT 
6S67 
6SR7 
6V6GT 
6X4 
6X5GT 
6X8 
12A6 
12AL5 
12AQ5 

A SELECTION 
GUARANTEED 

1.00 
1.00 
1.45 
0.80 
0.80 
0.90 
1.00 
1.50 
0.80 
0.80 
0.70 
0.90 
1.20 
0.80 
0.55 
0.80 
0.75 
0.85 
0.85 
0.85 

0.90 
0.80 
0.80 
0.80 
8.70 
0.70 
0.80 
0.80 
0.65 

0.60 
0.60 
0.80 
0.60 
0.65 
0.60 

FROM 

2AT6 0.60 
2AT7 0.50 
2AU6 0.65 
24U7 0.47 
2AV6 0.85 
2AV7 1.00 
2AX7 0.55 
2AY7 0.85 
2BA6 0.65 
28F6 0.67 
28H7A 0.75 
2BL6 0.70 
2806 0.90 
28Y7A 0.80 
2CU6 0.90 
9A05 0.75 
98666 0.50 

35A3 0.70 
3505 0.75 
35C5 6.70 

5005 1.00 
50EH5 0.85 
DAF96 0.6t 
DF96 0.60 
0K92 1.00 
DL96 - 0.60 
ECC84 0.60 
ECC85 0.48 
ECC86 125 
ECC88 0.75 
ECC89 0.80 
ECC189 0.80 
ECF80 0.60 
ECF82 0.55 
ECF86 0.80 

OUR STOCKS 
FIRST QUALITY 
ECF200 0.90 
ECF201 0.90 
ECF801 0.95 
ECF802 0.95 
ECH42 1.10 
ECH81 0.55 
ECH200 0.80 
ECLBD 0.60 
ECL81 0.75 
ECL82 0.60 
ECL83 1.15 
ECL84 0.70 
ECL85 0.65 
ECL86 0.85 
EF80 0.40 
EF85 048 
EF86 0.60 
EF92 0.75 
EF97 0.70 
EF98 090 
EF183 0.70 
EF184 0.70 
EFL200 1.20 
EH90 0.60 
EL33 2.50 
EL36 0.95 
EL81 0.65 
EL82 0.60 
EL83 0.60 

EL84 0.45 
EL86 0.75 
EL95 0.70 
EL504 0.80 
EM80 0.65 
EM81 0.60 

OF FULLY 
VALVES 

EMB4 0.60 
EM87 1.00 
EY81 0.50 
EY87 0.50 
EY88 0.55 
EY500A 1.50 
EZ80 0.50 
EZ81 0.50 
GY501 0'90 
6230 0'65 
6232 0.65 
6233 3.80 
0A2 0'05 
0A3 0.75 
082 060 
083 0.75 
0C2 140 
0C3 0.75 

PABC80 
0.45 

PC86 0.85 
PC88 0.85 
PC96 0.50 

PC97 0.95 
PC900 1.00 
PCC84 0.50 
PCC85 0.60 
PCC88 0.65 
PCC89 0.75 

PCC189 1.00 
PCF80 0.65 
PCF82 0.45 
PCF84 0.65 
PCF86 0.75 
PCF806 1.00 

PCLei 0.65 
pCL82 0.80 
PCL84 0.75 
PCL86 0.85 
PCL805 0.75 
p0510 3.35 
PL36 1.10 
P181 0.80 
PL82 0.55 
P183 0.50 
P184 075 
PL504 1.05 
PL508 1.30 
PL802 2.80 
pY81 0.70 

PY82 0.55 
PY83 5.75 
PY88 0.75 
PY500A 1.30 
TT21 7.80 
TT22 7.80 
U25 1.00 
U26 1.00 
UABC80 0.58 
UAF41 0.80 
UBC41 0.70 
UBC81 0.60 
UBF80 0.60 
UBF89 0.60 
UBL21 0.85 

UCC84 0.75 
UCC85 0.55 
UCF80 0.75 
UCH42 0.90 
UCH81 0.65 
UCL81 0.70 
UCL82 0.75 
UCL83 0.80 
ÚF41 1.00 
UF80 0.50 
UF85 0.50 
UL84 0.85 
0M80 0.80 
UM81 0.75 
UM84 0.45 

OSCILLOSCOPE TUBES 
current production. Made in USSR 

OneinchTubeType3L0 11. This tube is a 
good replacement for 1 CP31. Tube charac- 9 p 

teristics are identical with those of 1 CP31. 
As the connections are different the tube is 
supplied complete with base, connection 
diagram and technical data £12.00 ". g 
Three -inch tube Type 3BP1. This well 
known tube used in "PURBECK" Os- 
cilloscope can be supplied for £7.50. 
14-pin base for the above £0.80. p 

' VAT is not included. Please add 121% on all items except thoss marked with asterisk, on which VAT is 8 %. Postage and packing charges are £0.10 per £ 
subject to a minimum of £0.30. Minimum order charge for Approved Credit customers £20.00. Minimum Transaction Charge for mail orders £1.00. 

OUR NEW 1978/1979 CATALOGUE IS,NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0.30 

TRANSISTORISED INVERTER UNITS 
CASED UNITS 

Designed to operate reliably in con- 
tinuous or intermittent use, low stan- 
ding current drain, proportional current 
consumption with regard to the con- 
nected load, assembled in vinyl 
covered instrument cases with grade 
one silicon power transistors - 
Guaranteed 2 years -DC input fused. 

12 volt DC inputs- 200/240V AC out- 
puts regulated, at 50Hz square wave 
or optional smoothed and filtered 
wave form circuitry for sensitive 
equipment: 

25 watts 4" x 4" x 3" £8.40 
40 watts 6" x 4" x 3 +" £11.30 
140 watts 6" x 4" x 31" £21.60 
200 watts 8" x 7" x31" £27.70 
300 watts 10" x 7" x4" £37.00 
400 watts 12" x 5"x 6" £48.40 
500 watts 14" x 6" x 6" £59.90 
700 watts 14" x 1 04" x 9" £84.00 

Case sizes subject to variations 

All inverters are ready assembled, DC 

input via heavy duty cables with at- 
tached battery clips, AC mains output 
via a 13 amp socket. 

PANEL ASSEMBLIES 

These inverter panels are assembled 
on aluminium sheets, all are uncased. 
Suitable for general purpose 
applications, plain DC leads in /and AC 
output leads 
Square output waveforms 50Hz 
regulation is optional at extra cost of 
£1.10. 
12v DC in /200/240v AC out at 20 
watts 4" x 3" x 3" £4.40 
12v DC in /200/240v AC out at 40 
watts 4"x 3" x 3" £6.60 
12v DC in /240v AC out 50Hz at 100 
watts 6 "x9 "x4" £16.80 

OPTIONAL EXTRAS 
Smoothed and filtered waveform cir- 
cuitry £2.50; Additional 13 amp 
mains output socket fitted £1.20; 
Panel fuse /holder 20mm for mains 
protection fitted £1.00. 

TERMS OF BUSINESS 
Cash /P.O. /Cheque with order. 
Postage /Carriage inclusive. Delivery 
10114 days, urgent 48hr service 
available 25% extra. 

ELECTROVANCE 
Callers by appointment. Telephone enquiries welcome 

P.O. Box 191, LONDON, S.W.6. 2LS 
Tel: 01- 7360685 

80 

Mail Order 
Protection Scheme 

The Publishers of Practical Wireless are members of the 

Periodical Publishers Association which has given an 

undertaking to the Director General of Fair Trading to 
refund monies sent by readers in response to mail order 
advertisements, placed by mail order traders, who fail 
to supply goods or refund monies owing to liquidation or 

bankruptcy. This arrangement does not apply to any 

failure to supply goods advertised in a catalogue or in 

a direct mail solicitation. 

In the unhappy event of the failure of a mail order trader 
readers are advised to lodge a claim with Practical 
Wireless within three months of the date of the appear- 

ance of the advertisement, providing proof of payment. 
Claims lodged after this period will be considered at the 

Publisher's discretion. Since all refunds are made by the 

magazine voluntarily and at its own expense, this under- 
taking enables you to respond to our mail order adver- 
tisers with the fullest confidence. 

For the purpose of this scheme, mail order advertising 
is defined as:- 
'Direct response advertisements, display or postal 
bargains whére cash had to be sent in advance of goods 

being delivered'. Classified and catalogue mail order 
advertising are excluded. 

Practical Wireless, March 1979 
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Model TCSU1 Soldering Station 

OTC 35 watt- 

The TCSU1 s_ICe- - s:_= h ei`herthe XTC 50watt-24/26 
volt solder.hg .- 

- - _ - u, Thwatt- soldering iron for 
pin point pr__'_'_ a "_ _>>ep:icnaily fast recovery time. 
We have c.: at ova: p: _e as much power into irons which are 
already ,te.. '' p :cd recovery time. The temperature 
control stud: `-:ñ over- heating; the `fail- safe" electronic 
circuit gur., -__ :-:r -ecaan even if the thermocouple fails. 
TCSU1 s_.c_' - d station £ 38.10 XTC and OTC irons £14.85 
inclusive " -./,f and P.& P. 

Model CX- 17watts 

. a miniature iron with the element enclosed first in a ceramic 
shalt. then in a stainless steel -Virtually leak -free. Only 
long. Fitted with a 3/32" bit. f4-37inclusive of VAT and P&P 
Range of 5 other bits available from to" down to 3/64 

Model X25 -25 watts 

Imow 
A general purpose iron also with a ceramic and steel shaft to 
give you toughness combined with near -perfect insulation. 
Fitted with 1/8 "bit and priced at f4-37inclusive of VAT and 
P.& P. Range of 4 other bits available. 

Model SK3 Kit 
Contains both the 

model CX230 
soldering iron and 

the stand ST3. 
Priced at £6.21 
inclusive of VAT 
and P.OP. 
It makes an 

excellent 
present for the 
radio amateur, 
modelmaker or 
hobbyist. 

Model SK1 Kit 
This kit contains a 15watt miniature 
soldering iron, complete with 2 spare 
bits, a coil of solder. a heat sink 
and a booklet,'How to solder' Priced 
at£6.48 inclusive of VAT and P. &P. 

Model MLX Kit 
The soldering iron in this kit can be 
operated from any ordinary can battery. 
It is fitted with 15 feet flexible cable 
and battery clips. Packed in a strong 
plastic envelope it can be left in a 

car, a boat or a caravan ready for - soldering in the field. Price £4.83 
inclusive of VAT and P. &P. 

Model SK4 Kit 
With the 
model 
X25/240 general 
purpose iron 
and the ST3 
stand, this kit 
is a must for 
every toolkit in 

the home. 
Priced at £6.21 
inclusive of VAT 
and P.& P. 
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Finishing it off 
a really professional 

ra ce 

A growing number of home constructors 
seem to be aiming to finish their projects 
in a more professional manner. There 
is a growing interest in using better 

looking and better finished cases and 

cabinets and the days of the old tobacco 
tin seem, fortunately, to have passed. 

The choice of cases available to the 
home constructor has improved in recent 

months and several companies have made 

some of their professional cases available 
on the amateur market. 

In most projects presented in Practical 
Wireless the decision as to the type and 

style of case to be used has already been 

taken. A lot of thought goes into the 
choice of case for each project, bearing in 

mind such parameters as price, the use to 
which the project will be put, availability 
and styling. 

Si'ropie Boxes 
Some simple projects can be ade- 

quately housed in a simple plastic box if 
electrical screening is not required, or in 

the traditional diecast aluminium box if 
it is needed. Plastic boxes have been 

developed by several makers into quite 
sophisticated units offering many advan- 
tages for the amateur user. They are 

relatively inexpensive and can be easily 
drilled for controls using only simple hand 

tools, although some degree of care is 

needed if the smooth polished surfaces 
are not to be marked. A wide range of 

sizes and styles are available and several 
types have mounting facilities for printed 
circuit boards moulded into the box, 

simplifying construction. 

The diecast box in its simplest form 
has been around for several decades and 

there are probably more pieces of elec- 

tronic equipment built into one of these 

than into any other type, with the possi- 

ble exception of the infamous tobacco tin. 
It has several disadvantages for the 
amateur, being quite difficult to work on 

with simple hand tools and having a 

rather indifferent appearance in the 'as 

bought' state. Versions are available with 
a respectable gloss painted finish, but 
these are very expensive and unless the 
electrical screening properties of the 
diecast box are really needed then the 

plastic versions are better, and cheaper. 

The plain simple aluminium box with 
removable lid offers a stark and cheap 

housing without any pretensions as to 

style or elegance. 

Test Gear 
When it comes to projects such as 

test equipment, domestic audio or 

amateur radio projects, some respectable 

form of housing becomes essential. 
Test equipment should be built to be 

used, and must offer reliability and con- 

fidence and it cannot really give of its 
best housed in a piece of bent aluminium. 
The case design chosen must be 

mechanically robust, easily worked and 

allow the controls to be ergonomically 
positioned. If the instrument is intended 

to be used in the workshop then 

allowances should be made for maximum 
utilisation of bench or shelf space. Take a 

look at what the commercial instrument 
makers use and don't be ashamed to take 

the best ideas from all of them. Don't be 

tempted to use a case that is so small 

that the controls have to be cramped 

together making the instrument awkward 
to use. You should be proud of the 

finished instrument and not be ashamed 

to leave it permanently on the workshop 

bench where it will get maximum use. 

Audio equipment tends to be rather 
fashion conscious and so the cases and 

cabinets used for amplifiers and tuners 
change styles rapidly. Because this type 

of project is on show to anyone who en- 

ters your home it is very important to 
ensure that the workmanship put into the 

cabinet and front panel of any audio 

project is of the very best. Probably the 

easiest way to achieve this is to build 
from a complete kit where the cabinet is 

provided. However, if you are designing 
your own circuits or insist on making the 
entire unit yourself then there are a few 
recent additions to several makers' case 

ranges which would lend themselves to 

audio equipment. 

For the amateur radio enthusiast the 
need is for a functional but still attractive 
case at a respectable price and it also 

probably needs to be all metal as well. 

Met . h'ork 
Although very respectable work can be 

turned out on the kitchen table using 
nothing more than a pair of scissors, an 

old file and a simple hand drill if you have 

the patience, it is very much easier with a 

few basic tools. 

The home constructor needs to be able 

to drill holes in metal or plastic panels, 

file rectangular holes for meters or plugs, 

cut pieces of metal to size and shape and 

bend them into simple shapes such as 

brackets. To perform these operations a 

few basic tools are essential and you 

must learn how to use them properly. 

Some means of holding the work is 

essential if painted or polished surfaces 

are not to be scratched. 

Ensure that your cutting tools and 

drills are all kept sharp and in tip -top 

condition. Blunt and rusty tools do not 
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Drilling sizes 
Thread Clearance Tapping 

OBA 6.10mm 5.10mm 
2BA 4.80mm 4.00mm 
4BA 3.70mm 3.00mm 
5BA 3.30mm 2.65mm 
6BA 2.85mm 2.30mm 
8BA 2.25mm 1 .80mm 
10BA 1.80mm 1.40mm 
12BA 1 40mm 1 .05mm 

A professional look can be 
achieved with the PW Front Panel 
Overlay System. This picture 
shows the overlay for the PW Pur- 
beck oscilloscope. The overlay can 
be used over a plain white card 
panel or over a coloured one if 
preferred. A thin Perspex sheet can 
be fitted over the film to protect it 

and hold it firmly in place 

help to make a good job. Mark out the 

positions of the holes and cut -outs 

accurately, paying particular attention to 

ensuring that groups of holes are correc- 

tly positioned relative to each other. 

Centre -pop each hole before drilling a 

small diameter pilot hole first then 

following up with the correct size drill. 

Rectangular cut -outs are made by drilling 

holes at each corner and using an Abrafile 

fitted in the hacksaw frame cut along the 

four sides. Use a suitable file to finish the 

cut -out to size. 

Wherever possible try to use compon- 

ents that have some sort of bezel to cover 

up the holes. This gives you much more 

leeway with your metalwork. 

Collet type knobs provide a firm 
fastening together with ease of 
positioning on the shaft. These are 
Sifam knobs and the various com- 

ponent parts can be seen 
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Front Panels 
Lettering on the front panel can make 

or mar a project. Although press down 

letters and numerals can be used with 
good effect they are not as easy to use 

properly as is widely imagined and unless 

they are carefully fixed with special var- 

nishes they tend to rub off quickly in use. 

A system to enable constructors to 

produce professional looking hard wearing 

front panels for many PW projects has 

been evolved. 

This uses a photographically produced 

transparent film of the front panel which 

can be carefully cut out and placed over 

the main panel. A thin sheet of Perspex 

can be placed over the film to hold it flat, 

the "sandwich" being held in place by the 

controls. 

A further stage in the production of 

front panels is to use the film overlay as a 

photographic master to make a thin metal 

panel which is then stuck onto the main 

front panel. This method produces superb 

panels but does require the use of ultra- 

violet lamps, specially sensitised metal 

sheet and the appropriate chemicals. 

Knobs 
To complement the front panel design 

you should choose suitable knobs, bearing 

in mind the use to which the unit is to be 

put. For test equipment where ease of use 

is vital it is difficult to better a collet type 

of knob. These fit tightly onto the control 

shaft by a simple collet action and do not 

require a flat on the shaft for a grub 

screw. 

For audio units more fashionable 

knobs can be chosen but remember that 

good knobs cost more than poor ones. 

Wire sizes 
s.w.g. dia. mm s.w.g. dia. mm 

10 3.251 30 0.315 
12 2.642 32 0.274 
14 2032 34 0.234 
16 1 .626 36 0.193 
18 1.219 38 0.152 
20 0.914 40 0.122 
22 0.711 42 0.102 
24 0.559 44 0.081 
26 0.457 46 0.061 
28 0.376 48 0.041 

Basic tool kit 
drill with á inch cita 

Is 1 mm, ' ' 
`diameter, countersinkl 

Junior hacksaw 
Abrafiles (to fit hacksa 
Centrepunch 
Small ballpein hammer 
Small files includìrig 

round and three squai 
Steel.rulet,t2 inches long 
Smaliengineer's square ' 
Scalpel' and blades 

scriber fgr,-martcinr'O 
: .Small vice 
::Screwdrivers 

Pliers, sma 
Sidecutte 
BA spar 
Soldering i 
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www.americanradiohistory.com

www.americanradiohistory.com


The mystic art 
of soldering 
Assemble your 

projects correctly 

The absolute success of any electronic or 
wireless project lies with the 
workmanship put into the construction. 
This applies especially to the quality of 
the soldering. One dry joint and the entire 
project is likely to fail to work, causing 
despair to the beginner. 

It is simply not sufficient to assume 
that a project can be thrown together 
anyhow, the solder blobbed onto the 
joints, the power switched on and it will 
work. With modern circuits and exotic 
components this is just not the case. The 

would be wireless constructor should aim 
to master the various constructional 
techniques used. 

The basic art which must be perfected 
before starting any constructional project 
is the technique of soldering. 

A soldered joint is used for two pur- 
poses in electronics. The first is to provide 
a mechanical fastening for the various 
electronic components. 

The second and main purpose of the 
solder is to provide a low resistance elec- 
trical path between the leads of the com- 
ponents. It can only do this if the solder 
"wets" each lead to be connected. 

The art of good soldering is not dif- 
ficult to master and requires the joint to 
be clean and free from greases, the iron to 
be really hot and perfectly clean and the 
correct grade of solder to be used. 

Four 

Choice of Iron 
Let us discuss the choice of iron first 

as this has a direct bearing on how easily 
you can make a given joint. The only pur- 
pose of the iron is to heat the metals to 
be soldered to the correct temperature so 

that the solder flows properly. It is not in- 
tended to be used as a means of carrying 
the solder to the joint or as a tool for 
bending lead ends over. The iron should 
ideally be matched to the joint being 
made so that the temperature- is neither 
too hot nor too cold. If the temperature is 

too hot it is probable that the more 
delicate components might be damaged 
while if it is too cold the solder will not 

melt properly and the joint will be dry. 

Soldering irons are available in a wide 
variety of sizes and shapes. The first 
figure to be quoted when talking about 
irons is the wattage of the element and 

these vary from about 1OW up to about 

24OW -ideal for soldering the seams on 

your car radiator. For our purposes a 

15/17W miniature iron with an iron 
plated copper bit of about 2.3mm 
diameter is ideal for modern p.c.b. work 

Top left is a badly made soldered 
joint on a p.c.b. probably made 
with an iron that was cold and 
dirty. Too much solder has been 
used and has bridged across the 
three pads. Below it is the same 
area of the board after the excess 
solder had been removed and the 
joint made with a clean hot iron. 
Top right shows a solder bridge 
across two adjacent pads. Below 
are the same joints properly made. 
The heading picture shows a Stiron 
75W iron and Antex 30W and 17W 

miniature irons 
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and will cope with most joints to be 

found on=PW project boards. 

However where large diameter earth 

wires, metal screens and components 

with heavy gauge wires are met with then 

such a small iron will not be capable of 

supplying enough heat to bring the metals 

up to soldering temperature rapidly 

enough and a poor joint will be the result. 

For this type of work and also for older 

projects such as those using valves a 

25/30W iron with a bit of around 3.2mm 

diameter is needed. 

If you want to go in for some really 

heavy brass metal chassis bashing than 

you will need at least a 60W iron with a 

large bit and you might even find that a 

small propane gas blowtorch is better. 

Preparation 
When preparing the components for 

soldering ensure that the leads are clean 

and, if necessary, tin them by applying the 
hot iron to the leads together with a resin 

cored solder so that the lead is completely 

covered by a thin layer of solder. 

The leads should then be carefully 
bent so that the component fits into place 

without any strain on its leads. Place the 

hot iron onto the joint and immediately 
apply resin cored solder to the joint. The 

solder should flow easily and quickly to 

completely cover the joint, when the 

solder and iron can be removed and the 

joint allowed to cool. It is very important 
that the components are not allowed to 

move during the cooling down period as 

this will affect the quality of the joint. 
When it has cooled down and the 

solder solidified the joint can be inspec- 

ted. The solder should completely sur- 

round the joint and be bright and shiny. If 

the joint is dull or crystalline in 

appearance the joint is "dry" and must be 

remade. Likewise any small blowholes or 

areas where the solder has not "wetted" 
the leads means that the joint is suspect. 

One very common fault is to use far 
too much solder on each joint. Only 

enough solder should be applied to the 

joint to completely cover it. An excess of 

solder is not only untidy, and could cover 

a bad joint but it is also expensive. 

If you find that you have to remove à 

component from a p.c.b. at any time this 
can be easily done by using a de- soldering 
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These two pictures show a TV game p.c.b. as built by a novice (above) and 
after rebuilding correctly (below). Note how the components are poorly 
formed and placed in the upper picture with the transformer hanging on 
one small screw. All components should be neatly formed and positioned 

with great care and precision to obtain maximum reliability 

braid. This braid is placed on the joint and 

a clean iron applied. The solder melts and 

is literally sucked into the braid by 

capilliary action. A clean piece is used for 

each joint, of course. 

The soldering iron bit must be kept 

clean and this is best achieved by using a 

damp sponge and wiping the hot bit with 
it after each joint is made. Several stands 

are available to hold the iron when it is 

not in use and these usually incorporate 

the sponge in their bases. Remember to 

keep the sponge damp though. 

Never use any other solder than a 

resin cored variety which has been 

specially formulated for electrical and 

electronic work. Fluxes such as Baker's 

Fluid or other highly active varieties must 

never be allowed to get anywhere near an 

electronic component, the results will 
definitely prove disastrous for the compo- 

nent as well as shortening the life of your 

soldering iron bit. Leave these corrosive 

fluxes to the plumbers. 1111 
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ldeñtifying components 
The resistor and capacitor colour code 

explained 

Although there are some minor dif- 
ferences in specific capacitor ratings, both 

resistors and capacitors follow the same 

colour code. In the case of resistors, 
where the colour code is in use, it refers 

to a nominal value in ohms, the unit of 

resistance. There are of course other types 

of resistor which do not utilise a colour 
code, such as wirewound types (high 
current or high stability) and some which 
simply have the resistance value written 
as a figure on the resistor body itself, but 
the vast majority of carbon, metal oxide, 

and thick film types use the colour code. 

The way in which the code works is 

very simple, the colours being read off 
from one end of the resistor to the other, 
beginning at the end where the colours 
are concentrated. The first ring of colour 
indicates the first digit, the second ring 

the second digit, and the third indicates 
the multiplier or number of zeros in use. 

The fourth colour indicates the tolerance 
over the stated range, brown indicating 
1%, red 2 %, gold 5 %, and silver 10 %. 

A typical resistor might read yellow, 
purple (or violet if you prefer), red, and 

gold. This indicates 4700ohms, variously 
written as 4.7k, 4.7k52, or 4k7, and a 

tolerance of 5% over that range. It is im- 
portant to appreciate that the third colour 
(the multiplier) actually denotes the num- 
ber of zeros, thus a 471k resistor would 
appear' as yellow, purple, black, with a 

tolerance band following, indicating that 
there are no zeros in the multiplier. 

In general, the colour code is restricted 
to carbon or metal oxide types, and these 
resistors will of course be suitable for all 
types of circuit application. On the other 
hand, wirewound types, which normally 
have their value stamped or printed on 

the body of the :resistor, will possess in- 
ductive properties, which may render 

them unsuitable for r.f. circuits. 
The stability and tolerance of a par- 

ticular resistor is to a great extent dic- 
tated by the materials of which it is 

made, as is the inherent electrical noise 

Six 

which it produces. High stability items 
are typically constructed from carbon film 
(5% tolerance) or metal oxide (2% 

tolerance) cermet ( "thick film ") also 2% 

tolerance, but precision items are of 

course wirewound, giving a rated 
tolerance of 0.1 %. 

In the case of power dissipation, 
wirewound forms are inevitably the 
favoured construction, giving a dissipation 
in specific items up to about 50W com- 
mercially, but once again, fairly high 

levels of dissipation can be managed with 
moulded carbon compound types, up to 

about 2W. 

Where low noise levels are concerned, 
metal oxide and thick film types are used. 

Capacitor Markings 
Although the colour code is the same 

as that for resistors, it is generally 

VVG-res 

Ist figure 
2ntl figure 

of resistance value 
of resistance 

- 1____TOlerance 
Multiplier value 

COLOUR ¡ 1st & 2nd MULTIPLYING TOLERANCE 
BAND FACTOR 

BLACK 0 
BROWN 10 }7% 
RED 2 102 4,2% 
ORANGE 3 103 
YELLOW 4 104 

GREEN 105 
BLUE 6 106 

MAUVE 
GREY 

7 

8 

10, 
106 

WHITE ,09 
SILVER 0 I + 5% 
GOLD 102 ±10% 

Table of Multipliers 
(referring to all electrical 
functions- current, voltage, 
resistance, inductance, fre- 
quency, power, and time) 

p =pico= x10 -t2 
n= nano =x10 -9 
µ= micro = x10 -6 
m = milli =x10 -3 
k= kilo =x103 
M= mega =x106 
G -giga =x109 

restricted to ceramic disc, tantalum bead, 

and some moulded or dipped types. In the 

case of capacitors, there is some extra in- 

formation necessary, notably the working 
voltage. The general code is read in the 

same way as with resistors, beginning at 

one end and moving towards the wire 
ends, the last line of colour indicating the 

working voltage. In the most common 

form, the polyester dipped type, red = 
250V and yellow 400V. In these types a 

white tolerance band indicates 10% and 

black 20 %. 

Caution must be exercised where 

colour bands are similar to the colour of 

the capacitor body, as for example, a 

2200pF (2'2nF or 2n2) polyester dipped 

type might well appear as a totally red 

item, made up from red = 2 (first digit), 
red = 2 (second digit or tens), and red = 
2 (multiplier or number of zeros). 

Tantalums are usually low voltage 
types and the code, again, is read from 

the free end, away from the wire ends. 

The first colour is the first digit, the 
second the tens in the figure, the next the 
multiplier, and the final colour the work- 
ing voltage. These voltage bands follow a 

colour code, black indicating 10V, yellow 
6.3V, green 16V, blue 20V, grey 25V, 

white 30V and salmon pink 35V. 

Applications 
The non -electrolytic categories, such 

as silvered mica, ceramic, paper, polyester 

and polycarbonate are highly suitable in 

all signal processing applications, both 

audio and radio, with the principal restric- 
tion being each type's working voltage 

and temperature capabilities. Ceramics 
are normally used in situations where 

thcir good temperature characteristics are 

an advantage, such as tuned circuits. 

Polyester, paper and polycarbonates are 

universally useful in high voltage situa- 
tions where good insulation resistance is 

required such as pulse circuitry in tele- 

vision, and general signal and power 

stages in radio and audio circuits. In the 

main, coupling in transistor a.f. stages 

etc. utilises specific polyester items, due 

to their smaller physical size and good 

tolerance. 

Electrolytics are used where high 

capacitance values are needed, and in the 

de- coupling of power supplies, where hum 

and ripple may be a problem. 
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Component buying 

How and where to purchase those elusive 

parts 

"Where can I buy the components for the 
PW 'Whathaveyou' project ?" is one of the 
commonest queries received. This article 
will try to explain the pitfalls of purchas- 
ing electronic components, and show how 
to overcome them. 

Unless you can buy a complete kit for 
a project it is quite probable that you will 
have to undertake some detective work to 
uncover the relevant suppliers. 

The first thing that any serious home 
constructor needs is a library of 
catalogues from various suppliers of com- 

ponents. A run through the adverts in PW 
will indicate who produces a catalogue 
and you really cannot have too many of 

them. Using your library you can select 
the appropriate supplier for most com- 
ponents. You can compare prices for 
various components to try to obtain the 
best deal if this sort of exercise takes 
your fancy. 

Exotic projects 
Consulting your favourite supplier's 

catalogue is all right for the common or 

garden components such as resistors, 
capacitors and semiconductors, but what 
about the special items often specified for 
the more exotic projects? 

Often these are available only from one 

source and where this is so the source is 

given in the components list or in the text 
of the article describing the project. 

One name that keeps appearing in 

component lists is that of RS Compon- 
ents. This company is a component dis- 
tributor who produce a comprehensive 

catalogue widely used in industry. All the 

components sold by RS are "own brand" 
and they only sell to bona fide trade 
customers. Because of their rapid service 
and well -produced technical catalogue, 
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their components are used widely by 

authors when preparing projects, and the 
staff of PW also use them for similar 
reasons. 

This leads to complications when a 

components list calls for an RS Com- 
ponents part number as many readers will 
find it difficult to obtain them. One way 
out is to befriend your local radio and TV 

repair shop who will certainly have an 

account with RS. It must be remembered 

that the prices given in their catalogue 
are not retail prices, and do not include 
VAT either, so be prepared to have to pay 

around 50% above catalogue price. 

Up until recently RS Components' 
sister company Doram supplied to the 
amateur market but this service has been 

withdrawn. However several of the 
regular advertisers in PW will obtain any 
RS Components part on request. 

By the way, try and persuade your 
friendly repairman to let you have an old 

issue of RS Components' catalogue, it is a 

mine of valuable information on com- 
ponents, giving such information as sizes, 

connections and specifications. 

Cases a r `;t 
When it comes to the cabinet or case 

to fit the project, these are usually 
available from several advertisers, most of 
whom carry a range from two or three 
manufacturers. In most projects the ac- 
tual case style is a matter of personal 
choice and the one used by the author 
need not be copied. However, some pro- 
jects are built using specially designed 
cases or utilise some particular feature of 
a case, and then it is important that only 
that case is used. 

If you are the type who enjoys making 
your own chassis and cases then you will 

need to find a supplier of raw materials. 
This is not always easy and it pays in this 
case to have a copy of Wbiston's 
Catalogue (K. R. Whiston Ltd., New Mills, 
Stockport SK12 4PT). This lists small 
quantity sizes of aluminium, brass, steel, 
etc., and is available for an s.a.e. 

Printed circuit boards for PW projects 
should be obtainable from advertisers, 
but, individual readers can, if they have 

the equipment, make their own boards 
from the copper track patterns given full - 
size in the magazine. Another way is to 

take the track pattern to your local prin- 
ted circuit board company and get them 
to make you a board. This is likely to be 

expensive as they will have to make you a 

photographic master from the drawing 
first (note that this must only be made for 
you and boards must not be made for 
resale by this method without obtaining 
permission and paying royalties to the 
copyright holder). You can find the ad- 

dress of p.c.b. makers in your local 
"Yellow Pages", which can also prove 
useful in locating component stockists, 
metal stockists, etc. 

Semiconductors 
When buying semiconductors for a 

project you will have to make up your 
own mind as to whether you risk using 
cheap unmarked types or spend out more 
money for guaranteed ones. Most sup- 
pliers will honour the maker's warranty 
and change faulty i.c.s or transistors so 

long as they have not been soldered into a 

circuit. With c.m.o.s. types, do not be 

tempted to take them out of their packag- 
ing to look at them. They are very prone 
to damage from static which builds up on 

all humans these days. Leave these i.c.s 
firmly in their conducting foam or silver 
foil wrappers until you are ready to insert 
them into their sockets. If you are sup- 
plied with c.m.o.s. not protectively wrap- 
ped in foil, conducting foam or a special 
housing, get in touch with the supplier 
immediately. If possible it is best to buy 
such components only from suppliers 
who are recognised or franchised by the 
manufacturer. 

Finally, if you have exhausted all the 
above possibilities and feel that you 

simply must ask the magazine staff, 
please enclose a s.a.e. and don't expect 
miracles, and please, oh please, only after 
you really have tried yourself! 
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Handling 

c.m.o.s. 

Avoid killing your 

i.c.s with static 

Unlike t.t.l. (transistor- transistor logic), 

c.m.o.s. (which stands for "complemen- 

tary metal oxide semiconductor ") devices 

are very prone to damage if handled or fit- 
ted into circuits without due precautions 

having been taken. 

It is true that one or two digital 

c.m.o.s. devices are fairly robust, and can 

usually only be destroyed by reversing 

polarity of the supplies or by feeding a 

high signal at low impedance into the in- 

puts while the device is without a supply, 

but general c.m.o.s. "chips" for use in the 

audio, video, music and radio fields are 

highly susceptible to static charges and 

extremes of temperature. 

A great deal has already been written 

on somewhat amusing lines concerning 

the wearing of nylon clothing while work- 

ing on such devices, but the basic facts 

are quite simple and need no "scripting" 
in order to emphasise the requirements. 

1) Unused inputs should always be 

tied to ground or positive supply, 

depending upon requirements. 

2) Polarity of supplies must be 

carefully checked before any con- 

nections are made. 

As it should be, neat and tidy. 

3) Low impedance sources, in- 

cluding charged electrolytic 
capacitors, must not be connec- 

ted directly to the input ter- 
minals, especially in the case of 

logic "chips". It is essential to 
use a surge limiting resistor in 

such cases of at least 10000. 
4) Input terminals must not be 

allowed to "float" and must be, 

like unused inputs, tied to ground 

or positive via a high resistance. 

5) Where devices are supplied in 

packages of conductive foam, 

conducting foil, or the specialised 

conducting tubes which are 

becoming typical of c.m.o.s. 

packaging, they should not be 

removed until the very last mo- 

ment in order to avoid the effects 
of any local static charges. 

6) It is as well to avoid wearing 
nylon shirts or similar synthetic 

fibre clothing while working on 

these "chips", and the same 

point applies to plastic coverings 

for bench tops, which should be 

removed. 

7) Where possible, the device should 

be inserted directly into the i.c. 

holder without any actual con- 

tact being made between 
operator and device. 

8) In extreme cases, the body can be 

earthed via a loose chain on the 

wrist, this technique being used 

with operatives during manufac- 

ture. A metal -covered bench is 

also used. 

9) The pins of the device should not 

be touched with the fingers. 

10) The device must not be discon- 

nected or otherwise removed 

from the associated circuitry 
while it is functioning. 

11) When soldering to such devices, 
an earthed bit must be used, 

Care taken in handling, or not handl- 
ing, c.m.o.s. components will greatly in- 
crease the reliability of projects which use 

this type of integrated circuit. Properly 
used c.m.o.s. offers a lot of advantages for 
the hobbyist and attention to the advice 
given above will ensure your confidence in 

the finished project. 

How not to build your project. This 
untidy "heap" shows many faults 
such as trying to fit an 8 -pin d.i.l. 
package i.c. into a p.c.b. designed 
for a TO99 circular package by 
tacking short lengths of wire to 

each lead to extend it 
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